Bas 
sigot 
Accounting; 91 
customer; 1666 
application contracts, 1664 
machines and, 822, 1724 
see Billing; Materials 
Addressograph; customer accounting 
and, 823, 920, 1726 
Administration; 476 
commission and, advantages, 84 
Aeration; 271, 839 
Aer-O-Mix, head loss and, 549 
perforated pipes and, 1098 
spray; 708, 730, 1078 
lighting, colored lenses and, 708 
mixing and, 708 
nozzles, Sacramento type, 504 
tank type, 859 
trays and; 949 
coke and, 949 
see Carbon dioxide removal; Cor- 
rosiveness; Hydrogen-ion con- 
centration; ydrogen sulfide; 
Mixing; Oxygen dissolved; Taste 
and odor 
Aer-O-Mix; see Aeration; Mixing 
Akron, O.; water level transmission, 
radio system, 543 
Alameda, Cal.; gastro-intestinal dis- 
ease outbreak (1909), 1063 
Albany, N. Y.; carbon dioxide re- 
moval, limestone contact beds and, 
1507 
typhoid epidemic, cross connection 
and, 424 
Aldine, N. J.; water supply failure, 


423 
Alfeld, Ger.; typhoid epidemic, 7 
Algae; see Microscopic organisms 
Algoma, Wis.; main extensions, un- 
employment relief and, 1708 
Alhambra, Cal.; health and, 607 
pipe; cast iron, spun, lined with 
bitumastic, cost data, 630 
ecement-lined, 617 
concrete, spun, 628 
joints, cement, 626 = 
services, 620 Ui 
Alkalinity; adjustment, basic rock 
instead of filter gravel and, 675 
caustic, algae and, 706 
reservoir with limestone bottom, 
increase and, 1795 


TO 
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dqodiak 


see Calcium carbonate; Pipe, ce- 
ment-lined 
Alkalinity determination; see Boiler 
water 4 
Aluminum sulfate; dry feed, 1090 
pump suction, application to, cas- 
ing deposits and, 1091 
see Coagulation; Color removal; 
Iron removal; Softening 
American Enka Corporation; filter 
sand, iron and manganese deposits, 
caustic soda treatment and, 1544 
iron and manganese removal, 1538 
American Water Works Association; 
annual convention, 1781 
committee; on boiler feed water 


studies, report, 279 


1831 


chemicals, 


1791 
on cross connections, report, 396 
on Bltering materials, report, 
34 


testing, report, 


on tastes and odors, report, 1490 
cross connections; policy re, sug- 
gested, 418 
resolutions re, 405, 427 
Diven Memorial Medal award, 1782 
Goodell Memorial Medal award, 
1782 
Hill Membership Cup award, 1800 
vecretary § report, 1931 and 1932, 


see Illinois Section; Montana Sec- 
tion; Society affairs; Southeast- 
ern Section; etc. 
American Water Works and Electric 
Co.; cement-lined pipe, 1739 
Ammonia; cost of various forms of, 
1487 
see Chlorination, taste and odor; 
Taste and odor 
Ammonia, free; bacteria and, 1252 
in well water, 1251 
Anabaena; copper sulfate and, 1073 
taste and, 706, 746 
Animals, cold blooded, B. coli and; 
1238 
examination, technique, 1239 
Anne Arundel County, Md.; cor- 
rosiveness, aeration and lime and, 
947 
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Anthophysa manganese 
and iron deposition and, 
Antofagasta, Chile; rainfall and 


water supply, 1003 
— taste and odor and, 
Apollo, Pa.; taste and odor, reservoir 

stagnation and, ammonia-chlorine 

and activated carbon and, 1077 
Apollo Water Co.; odor determina- 

tion experiments, 1501 
Appleton, Wis.; consumption, 709 

water quality, 710 

water supply and purification, 704 
Aquaphone; see Leakage 
Aqueduct; ancient, 1002 

capacity, increasing by concrete 

refinishing; 1047 
cost, 1050, 1052 

friction coefficient, 1048 

see Pipe; Tunnel 
Arad, Hungary; manganese and; 664 

deposits in pipes and meters and, 
656 
Arkansas Water Co.; B. coli test 

studies, 856 
Arrowrock Dam; see United States 

Reclamation Service 
Arsenic; well water and, 744 
Associated Factory Mutual Fire In- 

surance. Companies; check valve 

tests, 438 
Atchinson, Topeka and Santa Fe 

Railway; Indian Garden Springs 

pumping plant, 536 
Atlanta, Ga.; turbidimeter, 584 
Azochloramide; oxidation potential, 

pH and, 697 


Bacillus, leather; tap washers and, 


Bacteria; chlorine; death points, 851 
observing microscopically, 
02 
resistance, determining, 852 
count, accuracy, 1473 
free ammonia and, 1252 
growth, food concentration and, 
1480 
in swimming pools; B. coli and, 
correlation, absence of, 128 
as quality index, 131, 134 
see Chlorination; Sterilization; etc. 
Bacteria, anaerobic; see Bacterium 
coli test 
Bacteria, colon group, differentia- 
tion; 1117 
advisability in water analysis, 1478 
methods, reliability, 1479 
Bacteria, iron-depositing; 657, 669 


SUBJECT INDEX 


bacillus form; chlorine and; 341 
ammonia and, 341 
copper sulfate and, 340 
light and, 340 
water discoloration and, 340 
copper sulfate and, 337 
distribution system and, chlorine- 
ammonia and, 1252 
in filters, prechlorination and, 1251 
pipe tuberculation and, 614 
see Anthophysa; Cladothrix; Cla- 
mydothrix; Clonothrix; Creno- 
thrix; Gallionella; Leptothrix: 
Meters; Spirophyllum 
Bacteria, lactose-fermenting; other 
than B. coli, significance, 1293 
spore-forming, 1244 
see Bacteria, colon group; Bac- 
terium aerogenes; Bacterium coli 
Bacteria, manganese-depositing; 657, 
658, 669, 672 
see Anthophysa; Cladothrix; Cla- 
mydothrix; Clonothrix; Creno- 
thrix; Leptothrix; Siderocapsa 
Bacteria, thread; 656 
see Bacteria, iron-depositing; Bac- 
teria, manganese-depositing; Cla- 
dothrix; Clonothrix; Crenothrix; 
Gallionella; Leptothrix; Spiro- 
phyllum 
Bacteriological examination; sample 
temperature and holding conditions 
and, 1117 
see Bacteria, colon group; Bac- 
terium coli test; Bacterium ty- 
phosum; streptococci 
Bacteriophage; season and, 17 
Bacterium aerogenes; animals, cold- 
blooded, and, 1240 
in feces, human, 1479 
freezing and, 1115 
leather; and jute packing and, 
1107 
pump washers and, 1108 
significance; in water, 1478 
in well water, 566 ; 
see Bacteria, colon group; Bacteria, 
lactose-fermenting 
Bacterium cloacae; in water supply, 
intestinal disorders and, 1058 
Bacterium coli; absence as proof of 
impossibility of disease transmis- 
sion, 1053, 1061 
chlorine and; concentration, lethal, 
851, 853 
iodine and bromine, germicida 
effect, comparison, 367 a 
time and, 687, 851, 853 
fire hydrant washers and, 1 
freezing and, 1115 
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mains, jute packing and, 1107 
+ raw water and, limit and, 860 
in salamanders, frogs and other 
cold-blooded animals; 1238 
examination, technique, 1239 
in swimming pools; bacterial count 
and, correlation, absence of, 128 
cotton rope and, 1107 
multiplication and, 127 
as quality index, 131, 134 
tap washers and, “leather bacillus” 
and, 1107 
well and sampling pump washers 
and; 1107 
remedying, 1114 
sce Bacteria, colon gabe Sterili- 
zation; Swimming pool; etc. 
Bacterium coli test; confirmation; 
brilliant green bile and, 1475 
indol test and, 1791 
dilution method, results, expression 
of; B. coli index and, 867 
most probable number and, 867 
plating, direct; cyanide-citrate 
agar and; 1478 
colony appearance and, 


Salle medium, 1478 
presumptive; bile and, 1474 
brilliant green bile and, 386, 1475 
crystal violet broth and, 1476 
Dominick-Lauter medium and, 
1476, 1791 
lactose broth; buffering and, 1477 
disadvantages, 383 
Dominick-Lauter broth and; 
comparison, 855 
and cyanide-citrate agar, 
comparison, 384 
lactose concentration and, 


1477 
non-confirming; anaerobes 
and, 383 
bacteria isolated from, 
723 
ih a frequency, 383, 856, 1287, 
1473 
808i significance, 1293 


symbiosis and, 383 
symbiosis and, 1476 
see Bacteria, colon group; Bacteri- 
ological examination 

Bacterium diphtheriae; longevity in 
water, 126 

Bacterium enteritidis; in water sup- 
ply, intestinal disorders and, 1055, 
1058, 1059 

Bacterium typhosum; detection, bis- 
muth sulfite agar, 1791 
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longevity in water, 126 oe soft water, cost estimates, 648 


Md.; filter and, 
1797 
meter maintenance, reading and — 
billing, 916 
pumping station, automatic (Guil- 
ford), 532 
Bay City, Mich; chlorine-ammonia 
treatment, 1260 
Beautification ; see Reservoir; Tank; 
Water works 
Beaver Falls, Pa.; ammonia-chlorine 
treatment, 1080 
Beggiatoa; growths in distribution 
system, taste and odor and, 504 
Berlin, Ger. ; manganese and, 657, 664 
Bethlehem, Pa.; water treatment, 719 
Beverage, carbonated; after-precipi- 
tation and, 1218 
algae and, hypochlorite and earbon = 
filtration and, 1218 4 
yeast infection, water pumped 
air-lift and, 1218 
Beverly Hills, Cal.; ; consumption, 505 
softening and hydrogen sulfide re- 


moval plant; benefits, 507 

results, 504 

treatment costs, 506 
Billing; bill as lien, 192, pol 1a 


cashier control system, 830 

collection offices, decentralization — 
and, 1659 

delinquents and; 192, 1631, 1636, 
1681 


courtesy notices and, 193 
extent, 1636, 1638, 1687 ae 
installment payment and, 1639 et 
outlawing of, time and, 196 ; 
shut off, fee and, 1638 
unemployed and, 288 
deposits and, 193 
excessive _ bill complaints; con- 
sumers reading meters and, 1632 
meter testing in view of con- 
sumer and, 1633 
frequency, 241, 1637, 1725 
machines and; 922, 920, 17244 4 


number per "day ‘and, 920 
post cards and, 522, 825 
practice, 920 a 
sorting into mailing districts prior 
to posting, 1667 2 
vacation period bills, complaints = 
and, 1634 
Birmingham, Ala.;cement-lined pipe, 
1739, 1746, 1754, "1757 ne 
Bjornstorp, Sweden; manganese and, 


664 
Bloomington, Ill.; soap consumption, 
hardness and, survey, 645 ae 
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typhoid epidemic, cross connection 
and, 424 
water supply report, 653 
Boiler; embrittlement; prevalence, 
1579 
rivet hole inspection, periscope 
and magniscope and, 1580 
sulfate-carbonate ratio and, 1578 
ae water; coagulation and, 494, 
5 
eommittee report, 279 
total solids, blowdown percent- 
age and financial loss and, 231 
foaming and priming, committee 
report, 280 
furnace, automatic stoker and, 553 
scale; analcite and; 1583 
microphotographs, 1584 
analysis; chemical, inadequacy, 
1583 


petrographic, 1583 
phosphate and; 236 
microphotograph, 1585 
silica and, 237 
thin, tube failures and, 1582 
water; carbonates, hydroxides and 
phosphates, determination, 279 
phosphate treatment, magnesium 
phosphate deposits, tube fail- 
ures and, 236 
see Hot water system; Railroad; 
Steam lah 
Boiler compound; 498 be 


in water, limit and, 802 

Boston, Mass. ; swimming pool wa- 
ters, quality data, 128 

Boston Metropolitan District; ce- 
ment-lined pipe, hardness increase 
and, 1755 
wrought iron pipe, cement-lined 

and covered, old, 629 

Boulder City, Nevada; pumping 
plants, water hammer tests, 883 
softening plant and results, 838 

Boulder Dam; see Boulder City; 
Colorado River; United States 
Reclamation Service 

Brainerd, Minn.; manganese _ re- 
moval, 673 

Brantford, Ont.; consumption, 1087 
filter plant operation data, 1086 

Breckenridge, Tex.; filters, manga- 
nese deposits and, 1547 

Breslau, Ger.; ‘‘manganese calam- 
ity,’’ 656, 661 

Brewing; water quality and, 1217 

Bristol, Pa.; intake, ice-blocking and, 
422 

Bromine; absorption by water, 373 


Boron; Colorado River and, 801 © 


determination, o-tolidin and, 368 
germicidal effectiveness, compared 
with chlorine and iodine, 367 

Brooklyn State Hospital; carbon di- 

oxide removal, marble contact beds 
and, 

runswick, Ger.; manganese and, 664 
Buffalo, N. Y.; sewage pollution, dis- 

tance and, 1595 


Caleium earbonate; -carbon dioxide- 
pH relationship, 1506, 1515 
ehemical balance test, 1282 
deposition; in concrete-lined tun- 

nels, 1333 
as pipe coating; 266, 613 
lime treatment and, 955 
solubility; 1195, 1760 
minimum, pH and, 182 
see Alkalinity; Corrosiveness 
Calcium hydroxide; solubility, 1760 
California; cross connections and, 442 
fire protection charges, Railroad 
Commission and, 484 

gastro-intestinal outbreaks, ab- 
sence of. 1053 

utility bills, outlawing of, time 
and, 196 

water bill as lien, 196 

California Water Service Co.; organi- 
zation and operation methods, 515 
service materials, installation and 

costs, 810 
Canadian Section; 13th annual meet- 
ing, 1016 
Canal, flow measurement; headgates 
and, 804 
Parshall Venturi flume and, 804 
rod floats and, 804 
Canton, N. Y.; chlorination taste, 
ammonia and, 391 
Carbon, activated; filter, steel, gal- 
vanic action and, 14 
granular, suspended in bags in 
flowing water, 1495 

powdered, addition; application; 
with alum, 1604 

method, 689, 862, 1502, 1603 

practice, tabulation of, 1502 
in reservoir, 1074 

see Beverage; Chlorination, taste 
and odor; Coagulation; Color 
removal; Filtration, rapid sand; 
Taste and odor 

Carbon dioxide; see Calcium car- 
bonate; Carbonation; Corrosive- 
ness; Pipe, cement-lined 

Carbon dioxide removal; aération 
and; 731, 1078, 1505 

Aer-O-Mix and, 549 
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and lime, 948 
chalk filters and, 664, 1513 icf 
lime and, 1505 
limestone or marble contact beds 

and; 665, 1505 

cost, 1513, 1521 

film, organic and, 1510, 1520 

limestone vs. marble, 1520 

rate of removal and, 1508, 1517 

stone; size and, 1519 

volume required, 1519 

temperature and, 1518 

washing and, 1510 
see Alkalinity 

Carbon tetrachloride; specific grav- 
ity, 961 
Carbonation; 505 
chemistry of, 1205 
coke furnace and, 552 
gas burner and, 262 
H-ion concentration and, 182 
oil burner and, 713 
stack gas and, 1197 
see Softening 
Carmel, Cal.; gastro-intestinal dis- 
ease outbreak, 1055 
Catalysis; 667, 670 
see Manganese removal 
Cedar Rapids, Ia.; purification plant 
operating results, 711 
taste, activated carbon and, 716 
Cedar River; runoff, precipitation 
and, 102 
Cellophane manufacture; water qual- 
ity and, 1217 
Cement; composition, expression as 


hypothetical combinations, limi- 
tations, 1359 
heat of hardening; composition 


and, 1352, 1354 
determination, 1354 
fineness and, 1355 
a low, for mass concrete dams; 
7 specifications, 1352 
strength, fineness and, 1355 
Chameleon; B. coli and, 1240 
Champaign and Urbana, IIl.; iron 
bacteria, ammonia-chlorine treat- 
ment and, 1251 
reservoir, blood worms, covering 
and, 1251 


consumption, hardness and, 


survey, 645 
- soft water, cost estimates, 649 
Charleston, Ill.; intestinal disease 
outbreak, 426 
Charleston, S. C.; cast iron pipe, 
carrying capacity, decrease and, 
1728, 1731 
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cement-lined pipe, 1731, 1736, 1741, 
1742, 1744, 1745, 1751 
sprinkler service, charge for, 1788 
Charleston, W. Va.; intestinal dis- 
ease outbreak, 1595 
Chase Metal Works, Cleveland; 
pumping plant, remote control, 536 
Chatham, Ont.; taste and odor; algae, 
chlorine-ammonia and, 
experiments, 681 
Chatham Village, Pa.; housing pro- 
ject, 642 
Eng.; manganese and, 
testing, committee report, 
Chemical feed; see Aluminum sulfate; 
Carbon; Lime; Softening 
Chester, Pa.; taste and odor, ab- 
sorbing clay and, 1077 
Chicago, Ill.; billing and accounting, 
1720 
chlorination; aftergrowths and, 
1484 
ammonia and, proposed treat- 
ment at intake cribs, 1482 
chlorine absorption, periods of 
high, 1334 
consumption; 1345, 1721 
data, various types of users, 1337 
cross connections and; 442 
hospitals and, 415 
filter sand experiments, 1563 
filtration experiments, weak floccu- 
lation periods and, 1335 
fire services, charge for, 1789 
leakage, locating and eliminating, 
1339 
metering; 1721 
consumption and, 1348 
pipe yard facilities, 1716 
pressure recorders, 1645 _ 
pumps, centrifugal; vs. triple ex- 
pansion engines, cost and, 1326 
turbine driven, duties, 1379 
sampling pump washers, B. coli 
and, 1107 
storage reservoirs, 1327 
tunnels; calcium carbonate accre- 
tions, 1333 


external damage, 1331 
in rock, cost, 1334 S101: 


surge problem, 1321 
valves, quick closing, 1786 
Chicago Heights, Ill.; soap consump- 
tion, hardness and, survey, 645 — 
soft water, cost estimates, 649 _ 
water supply report, 653 
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Chironomus; chlorine and, 339 oxidation potential concept of, 695 
copper sulfate and, 339 van pre-; 261, 709, 943, 1075, 1078, 1079 
reservoir infestation and, 337 1087, 1097, 1251, 1289, 1630 . 

Chlamydomonas; color and turbidity ammonia and; 505, 684, 687, 859 
and, 991, 998 Heho 1102, 1253, 1257, 1260, 1793’ 


copper sulfate and, 996 send.) nitrite and nitrate in effluent 
discovery, 993 and, 1794 

forms of, 994 {ten residual and; persistence, pH and 
taste and odor and, 993 699 


temperature and, 995 practice, 687, 692, 719, 845, 1087, 
Chloramine; formation, pH and, 1125 1095 
see Chlorination; Chlorine, free, required; 851 


determination; Taste and odor ts mineral and organic matter 
Chlorides; corrosiveness and, 235 and, 853 
taste, concentration and, 237 sterilization rate and, 687 
see Magnesium chloride; Sodium theory, 700 1) gi 

? 


chloride; Softening 
Chlorinated copperas; see Coagula- 
tion; Color removal; Iron removal 
Chlorination; aftergrowths and; 1484 see 
microérganisms and, 998 

theory, 700 


typhoid and, 3, 13 
worms, blood (Chironomus), and, 
339 


Bacteria, iron; Chloramine; 
Coagulation; Color removal; Fil- 
tration, rapid sand; Iron removal; 
ammonia and; 719, 859, 991, 1117 _ Manganese removal; Microscopic 
aftergrowths and, 392, 864 organisms; Paper manufacture; 
ammonium sulfate and, applica- == Swimming pool; Taste and odor; 
tion method, 694 Well 
apparatus and, 1252 Chlorination, taste and odor; am- 
application subsequent to chlo- monia and; 341, 390, 1252, 1794 
rine, 394, 1254 dosage and, 1102 
B. coli and, 239 residual and, 863 
cost and, 393, 686, 1258, 1489 chlorinous, ammonia and, 262, 390, 
dosage, 262, 392, 678, 686, 861, 863, 863, 1070, 1074, 1259, 1260, 1484, 
864, 1252, 1257, 1794 1793 
efficiency, 678, 1484 phenol and; ammonia and; 390, 681, 
goldfish and, 1800 684, 691, 701, 1070, 1484 
at intake cribs, 1485 aah cost, 694 
iron bacteria and, 341 Fi dosage and, 692 
oxidation potential and; 699 - earbon, powdered, addition and; 
H and, 697 681, 1070 
residual; persistence, 390, 701, _ dosage, 1071 
861, 1255, 1258, 1490 -_ ereosoted wood pipe and, 691 
required, 1261 gas and coke works waste; pollu- 
sterilization rate; 261, 391, 394, —_—«stion, control and, 1068 
678, 692, 701, 1260, 1484 me... spills, accidental, 
ammonia-chlorine ratio and, tion and, 1069 
699, 702 H-ion concentration and, 698 
apparatus, automatic, 322 gil pollution and; 684 
bacteria, resistant, and, 851 from roads, 1070 
contact period and, 1484 ta --pipe coating and, 681, 692 
corrosion and, 613 -superchlorination and, 681 
cost, 1095, 1258 practice re, tabulation, 1490 
dosage, 269, 710, 744, 1087, 1095, prechlorination and, 1078, 1079 
1101 see Taste and odor 


efficiency ; 577 . Chlorine; cost, 1487, 1489 
compared with iodine and bro- cylinders, heating, caution 


mine, 367 and, 


pH and, 261, 695,698 1793 
extent employed, 986, 1247 expelling from solution by boiling, 
history, 1573, 1799 Ree time required, 1122 


mixing chamber and, 777 oxidation potential; 696 


notifica- 
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ammonia and amino compounds 


Chlorine absorption; high, instances 


H-ion concentration and, 699 
microorganisms and, 998 
“zero demand”’ water, preparation, 


Chlorine, free, determination, o-tol- 


chloramines and; 1124 
time required and, 1127, 1261 
color development, time and, 1122 
dilution and, 1124 
iron and, 1127 
manganese and; 1119, 1127 
correcting for, 1131, 1136 
reaction, nature of, 1118 
standards, permanent, recheck of, 
22 


Cincinnati, O.; delinquent accounts 


O.; typhoid epidemic, 
cross connection and, 424 

Cladophora; growths, 992 

Cladothrix; discovery, 657 
manganese and, 659 

Clamydothrix; iron deposition and, 
663 


manganese and, 664 
Clarion, Pa.; hydrogen sulfide and 
carbon dioxide, aeration and, 1078 
Cleveland, O.; prechlorination, am- 
monia and, 1793 
Clonothrix; discovery, 657 
manganese and, 659 
Coagulation; alum and; carbon addi- 
tion and, 1502, 1606 
corrosiveness and, 1218 
dosage and; 261, 712, 714, 743, 


carbon addition and, 1502, 


606 
chlorination and, 1087, 1103 
mixing and, 257, 1272, 1276 
sludge return and, 259 
sodium aluminate and, 501 
H-ion concentration and, 254 
and lime; 260 
hardness increase and, 500 


aeration and, 254 
floceulators and, 255 
period and; 713 
and velocity; laboratory 

and plant results, com- 
parison, 1272 
study of, 1263 
patent, early, and, 1568, 1571 5 


in reservoir, 1074 
residual alumina; carbon addi- 
tion and, 1606 
mixing and, 257 
sludge return and, 255, 258 
sodium aluminate and, 1538 
split treatment and, 1270, 1276 
temperature and, 254, 258 
turbidity removal, 260 
boiler use and, effect on, 494 
chemicals for, early opposition to 
use of, 1571 
chlorinated copperas and, 1549 
corrosiveness and, 493 


dosage required, determination, jar __ 


tests, 1282 
ferric chloride and, 945 } 
ferric sulfate and, 1549 ity 
hardness and, 493 4s 


iron and lime and; 1549 


_ alum and, comparison, 260 4 
iron and manganese in water and, 
549 


temperature and, 471 


turbidity-dosage ratio, computing, — 


value of, 589 
weak flocculation, periods of; 1335 


fibrous material addition and, __ 


1336 
see Color removal; Softening 


Coagulation basin; cleaning, pro- 


cedure, 1091 

detention period, 260, 709, 775, 834, 
859, 1086, 1091, 1099, 1257 

efficiency, 1100 

new, 775, 834, 1099 


sludge; obnoxiousness, chlorine- _ 


ammonia and, 864 
putrefaction, 1092 
stabilization, carbon addition _ 
and, 1502, 1603, 1606 3 
see Sedimentation basin rs 
Coating; see Calcium carbonate; © 
Paint; Pipe coating; Tank 
Cohasset; manganese removal, 666 


Cohoes, N. Y.; typhoid epidemic, Se 


cross connection and, 424 
Collection; see Billing = 
Color; glucosides and, therapeutic — 

value, 933 

green, chlamydomonas and, 991 

origin, chemistry of, 933 

precipitation in mains, 935, 940 

storage and, 938 


Color removal; alkali addition, color 


return and; 935, 941, 1093 
sodium phosphate and, 
alum and; 941 Ky fy 


chlorination and, 864 


395 
79, and, 699 
H and, 697 
9 
of, 1334 
7, 
idin and; 692, 701 
er 
4 4 
d, 
ic and, 1636 
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— 


dosage and; 710, 1089 
required, determination, jar 
tests, 1089 

H-ion concentration and, 705, 
706, 1089 

mixing and, 257, 1089 

removal effected by basins, and 
its determination, 1091 


aluminum hydrate and caustic 


soda, 944 
carbon filtration and, 680 
chlorinated copperas-alum-lime 
and, 935 


chlorination and, 944, 1217 
floc peptization in basins, 935 
lime and, 941 
permanganate - lime - chlorinated 
copperas-alum and; 937 
color return, absence of, 942 
cost, 942 
see Coagulation 
Colorado River; boron content, 801 
Boulder Canyon project, 793 
flow data, 793 
hardness, 801, 838 
mineral content, 799, 838 ay 
silt; load, 797, 838 Bow 
settling rate, 798 
; watershed, rainfall, 793 
cer see Boulder Cit 
Columbus, O.; softening; sludge pro- 
duetion, 1531 
2 ie soap saving and, 653 
_ Committee reports; boiler feed water 
studies, 279 
@hemicals, testing, 1791 


cross connections, 396 biske 
filtering materials, 1534 
tastes and odors, 1490 1 


fant Community Water Service Co.; ce- 
ment-lined pipe, 1741 
Complaints; records, value, 1424 
gee Billing 
Concrete; see Cement; Dam; Pipe, 

concrete; Reservoir 
Conduit; see Aqueduct; Pipe; Tunnel 
Connecticut, cross connections and; 


policy re, 40 


voir; ete. 
Consumption; analysis of, High Point 


iF equipment; care of, 1680 


and tools, accounting for, 1673 
see Dam; Main; Materials; Reser- 


Appleton, Wis., 709 mes Ls 
Beverly Hills, Cal., 506 fo 
Brantford, Ont., 1087 in 
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Chicago, 1345, 1721 


Lawrence, Kans., 263 ik 
Lincoln, Neb., 248 fig a 
Louisville, Ky., 910, 
er and average ratios, 910, 


metering and, 71, 1343 
requirements of various types of 
users, 1337 
Syracuse, N. Y., 274 
Washington Suburban 
District, 168 
Copper; in water, plumbing stains 
and, 1425 
see Pipe, 
Services 
Copper sulfate treatment; 274, 992 
algae count warranting, 1073 
application; bag and boat, 746 
through ice, 1073 
to inflowing creek, 746 
bacteria and, 722, 996 
blood worms (Chironomus) and, 
339 
Chlamydomonas and, 996 
copper; deposition in mains and 
reservoirs and, 997 
residual, and, 997 = | 
dosage ; 746, 1073 
tabulations, 996 
fish and, 1073 
iron bacteria and, 337, 340 
sedimentation basin growths and, 
687 
see Filtration, rapid sand; Swim- 
ming pool; Taste and odor 
Corning; gastro-intestinal disease 
outbreak, 1063 
Cornwall, Ont.; taste experiments, 
681 
Corrosion; loss, annual, 605, 1387 
rate, annual, 605 
resistance to, measuring, 608 
theory, 1387 
see Electrolysis; Hot water system; 
Iron; Pipe; Services; Steel; etc. 
Corrosiveness; aeration and lime 
and, 948 
base exchange softening and, 188 
ealcium carbonate and, 820 
carbon dioxide and, 819, 947, 1388, 
1505, 1516 
chlorides and, 235 
coagulation and, 493, 1218 
factors, 611 
H-ion concentration and, 612, 820, 
948, 1219, 1388, 1516 
index of; chemical balance test, 
1282 


Sanitary 


brass; Pipe, copper; 


‘ 
ag 
= 
Dy 
q 
442 
, check valve tests, 437 
4 
: onstruction, cost, 1914-32, 347 


oxygen dissolved reduction and, 


948 lisse 
lime and; 507, 612,1219 


and soda ash, 953 mic festa 
magnesium chloride and, 235 
oxygen and, 947, 1388 gant 
purification processes and, 818 
red water and; 729 
aeration and, 730 
base exchange softening and, 
1285 
correction plant; 732 
design, experimental plant 
and, 731 
hot water systems; lime and, 1093 
limestone contact bed and, 
1512 
hydrogen-ion concentration and, 


lime and, 820 
limestone contact bed and, 1515 
prevention, 653 
soda ash and, 820 
see Calcium carbonate; Carbon di- 
oxide removal; Corrosion; Iron 
corrosion; Pipe; Steel; ete. 
Cost; wholesale price trends; 1801- 
1932, 345 
business conditions and, 1790- 
1932, 348 
see Construction; Labor; Pipe, cast 
iron; etc. 
Crenothrix; discovery, 657 
growths in distribution system; 
chlorine-ammonia and, 1252 
taste and odor and, 504 
manganese vs. iron and, 658 
manganifera Jacksonii, 658 
taste and, chlorination and, 681 — 
see Bacteria, iron 
Cross connections; bibliography, 441 
check valves and; 405, 406, 410, 
417, 431 
frequency, 407, 413, 
1 


installation, diagram, 432 
open, crawfish and, 443 igi 
specifications, 431 oy 
tests of, 411, 433 sid 
chlorinator, automatic, and, 402, 
404, 405, 406, 411, 417, 440 
committee report, 396 
diplomacy and, 1600 
drinking fountain and 924, 927 


elimination; coéperation and, 407 


open tanks and, 408 

swinging joints and, 408 
examples of, 397, 414, 419 eat 
federal policy re, 400 viel 
hospital fixtures and, 415 
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municipal policies re, 404 
plumbing fixtures and; 414, 443, 924 
flushometers and, 924, 926, 929 
refrigerators, gas, and, 442 
reservoir overflows and, 415 


resolutions of water works asso- 


ciations, ete., re, 404, 427 
sewage pump priming and, 922 
state policies re, 400, 427 
swimming pools and, 415, 924 


typhoid and dysentery epidemics 


and, 8, 399, 423, 922 


Crownsville State Hospital, Md.; Bane 


corrosiveness, treatment and, 953 
Current meter; accuracy, 1188 


measurements, precautions and, 806 


turbulent flow and, 806 
Cyclotella; taste and odor and, 862 


Dam; Ambursen type, construction, a 


357 


concrete; admixtures, surface 


sloughing and, 1351, 1360 
on, low heat cement and, 
50 


earth, downstream slope, planting, 
850 


uplift measurement, provision for, __ 


Danvers, Mass.; cement-lined pipe, 


1755 


Danville, Ill.;  chlorine-ammonia 


treatment, 1257 
Dechlorination; carbon, powdered, © 

and, 862 
Delanson, N. Y.; carbon dioxide re- 


moval, limestone contact bed and, _ 


1514 


Delaware River; hardness variations, _ 


flow and, 227 

mineral content, tide and, 228 
Denver, Colo.; coal filters, 718 
Derry, Pa.; taste and odor, reservoir 

stagnation and, 1077 ; 
Des Moines, Ia.; meter under-regis- 

tration at low flows, 1642 2 


Dessau, Ger.; manganese removal, 670 


Detmold, Ger.; typhoid epidemic, 5 


Detroit, Mich. ; accounts, delinquent, 


collection of, 1681 

filter sand coating, washing rate 
and, 1236 

meter reading questionnaire, sum- 
mary, 779 

pipe; coating, bituminous, tests 
and specifications, 1387 
pitting, electrolysis, and, 1389 


swimming pools, sanitary rating, 


129 
water bill as lien, 197 
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Diarrhea; epidemics, cross connec- 
tions and, 424 
Disease; gastro-intestinal; obscure 
outbreaks attributed to water sup- 
ply; 1053 
possible causes, 1055 
sterilized polluted water and, 
1060, 1066, 1596 
swimming pools and, 126 
water-borne; liability and, 442 
on ships, 442 
see Dysentery; Goiter; Hazen the- 
orem; Mills-Reinicke; Typhoid 
_ Disinfection; see Sterilization 
_ Distribution system; housing proj- 
ects and, 635 
investment, proportion of total, 636 
328, 331 
substructures of other utilities and; 
 gontrol, 332 A 
eoSperation and, 637 
closed, fire protection haz- 
ard, 725 
closing; direction, uniformity, 
desirability, 525 
motor equipment and, 1787 
rapid, hammer and, 1786 
inspection; 526 
frequency, 525, 1787 
location records, 328, 333, 525, 727 
operation records, 727 
size, smaller than main, 1786 
vaults, advisability, 526 
- gee Bacteria, iron; Construction; 
Leakage; Main; Materials; Pave- 
ea ment; Pipe; Services; etc. 
ee Dresden, Ger.; carbon dioxide re- 
q moval, chalk and, 1513 
mains, manganese deposits, 660 
manganese removal, 665, 670 
Drinking fountains; cross connections 
and, 924, 927 
requirements, 927 
Duluth, Minn.; chlorine-ammonia 
treatment, 393 
Durham, N. C.; meter reading and 
billing, 241 
metering, 240 
rates, 241 
Dysentery; cement-lined pipe and, 
1770 
water-borne epidemics; cross con- 
nections and, 399, 423 
intakes, auxiliary, and, 413, 426 
_ purification plant bypasses and, 
413, 426 


a. Eagle River, Wis.; financing, 1704 
- area Eagle Rock, Cal.; gastro-intestinal 
e disease outbreak, 1054, 1064 
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see Soi 

East Bay Municipal Utility District: 

steel pipe, reinforced cement mortar 
coating and, 1437 


Earth; a gravity of the, 1001 


Easton, Pa.; chloramine treatment, ’ 


1238 
reservoir, frogs and, 1238 
see Lehigh Water Co. 
Eng. ; typhoid epidemic, 
Electric motor; synchronous, effi- 
ciency, 1379 
Electric power; plants and water 
works, combined operation, ad- 
vantages, 465 
rates, 467, 475, 715, 832, 1105 
Electric wiring, grounding to water 
pipes; 212, 1422 
committee, local, value of, 223 
ger and alternating current and, 
electrolysis hazard and, 221, 625, 
1418 
joints, leadite, and, 1428 
meter shunts and, 218 
National Electric Code and, 217 
water quality deterioration and, 1424 
Electrolysis; current, alternating, 
and, 1418, 1421 
grounding of wiring to pipes and; 
221, 625, 1418 
pipe drainage and _ insulating 
joints and, 221 
metal loss, extent, 221, 624 
parallel pipes and, 625 
prevention, insulating joints and, 
626 
railroad and cable crossings, wrap- 
ping and, 626 
soil; resistivity and, 625 
voltage gradient, safe limit, 626 
stray current; 624 
electric conduit and, 1389 
survey prior to location of pipe- 
line and, 625 
Elgin, Ill.; typhoid epidemic, cross 
connection and, 424 
Elizabeth, Pa.; odor, activated car- 
bon and, 1074 
Elizabeth City, N. C.; color removal, 
935 
iron, organically combined, re- 
moval, 936 
water supply, 932 
Elodea; growths, 992 
Engine, Diesel; see Pumping station 
Engine, gasoline; see Pumping station 
Erie, Pa.; filter plant, new; 771 
cost, 778 
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pipe handling, 1679 head lo : 
ss; final, pract 
r stores system, 1669 formula; Fair-Hatch, 1551 oe 
water bill as lien, 197 facni 41 
Essex, Ont.; taste experiments, 681 31, 50 
Everett, Wash.; typhoid epidemi ow and, 
cross connection and, 424 aad of and, 
Extension; program, long-term on inshape and, 54 
Fayetteville, Ark.; B. coli uniformity and, 54 
B. coli test styd- temperature and, 31, 49, 53 
Feces; B. aerogenes and, 1479 “ t and, 53 
Federal Water Service Corporation; 1565 increase, sand size and, 
Ferric; see Iron of, impor- 
Filter sand; analysi i j 
3 tion and; 1564 ysis, sieve calibra- palability of effluent, compared i 
importance, 48; 65 slow sand effluents, 1079 
committee report, 1534 plants; 582, 709, 1086 
effective size, value of, 46 
grain shape, porosity as index of, 1088" perimental Bs 
limestone in, solution of, 179 new, 554, 774, 832, 1096 ye 
porosity, determinat ion, 38 1864 laboratory control, 
size determination, 23 bl 
1858" 554, 776, 1092, 1100, 1104, 
gery 844, 1087, 1092, 1101, 1104, 
volume formula, 1558 cre a: 
see Filtration, rapid sand sulfate and, 394 
Filtration; extent empl ammonia 
resistance to, 1797 addition and, 862, 1502, 
Filtration, coal; 718, 1536 ay - 
head loss, initial, 56 ot prolonging, bumping and, 865 
on Filtration, pressure Als 
Filtration, double; hist 1572 
Filtration, pressure; 685, 687 ental 
coal as medium; 718 
rapid sand; air-binding, = _washing and, 1540 
_B. coli, raw water limit, 860 as index 
at start of run, 1092 ine 6 
anchoring, screens and, 55, rate and, 1236 
condition; pre-chlorine- ig 
alkalinity adjustment treatment. and, — 
- washing and, 1234 
£40, rate of filtration and effluent 
specifications, 107 quality and, 865 


> 
— 


floe penetration, 1549 


inspection, periodical, value, 1105 


bacteria and, prechlorina 


and, 1251 
mud balls and, 1087, 1093 
porosity, backwashing and, 58 
size; 554, 776, 1092, 1100, 1335 
aor: index of, 27 
specifications, 107 
surface layer, importance, 47, 52, 
53 


turbidity of filtered water; 584 
_ bacterial removal and, 589 


earbon addition and, 710 
observation, continuous, appara- 


tus for, 1101 
underdrains; 554 
false bottom and, 776 
units, experimental; 20, 1543 
accuracy and, 63 
idle, manganese, re-solution of, 


672 
wash; 970 tans 
air-water, 505 


direct pumping and, 555, 835, 
1104 
rate, 554, 776, 835, 1086, 1092, 
1100, 1549 i 

sand expansion and; 1797 
formula, 1559 
as index of, 1235 
temperature and, 1235 


water; coagulation, mixing and, 


257, 1265 
ss pereentage; 709, 1087, 1100 


pene carbon addition and, 865 
ss paw water, use of, 1198 
peelamation, 505, 555 


troughs, height, 776 
see Filter sand; Filtration, coal; 
Tank 
Filtration, slow sand; bacterial effi- 
ciency, 1290 
early use of, 1566 
head loss, initial, formula, 1557 
iron and manganese, penetration, 
depth, 1550 
palatability and, compared with 
rapid sand filtration, 1079 
plant, 1082 
pre-filtration and, 1288 


Financing; 315 


bond issues; campaign and, 248 
law and, 79,990 
mortgage, 1702 

tax-supported, 1701 

extensions; bond issues and, 317 


cost per capita per year, average, 


direct appropriations from my. 
nicipality and, 1708 
from earnings, 81, 1709 
‘Mains and; acreage supply assegs. 
ment and, 318 
End donations and, 319 
methods, 487 
municipal improvement dis. 
trict bonds and, 318 
pledge order installment plan 
1705 
improvements and, 989 
income per capita per year, aver- 
age, 79 
municipally-owned plants; 87, 480 
funds, diversion, 1017, 1709 
-_-profits and, 89 
privately-owned plants, 87 
profits and, 87 
security issues, commission con- 


trol, 1698 
see Fire protection; Rates; Sanitary 
districts; Services; Taxation; 


Water works; etc. 
Fire hydrant; damage by automo- 
biles, charging for, 527 
inspection, frequency, 526, 582 
lubricants for, 527 


number, statistics, 75 
records, 526 


repair, 528 
spacing, 273, 643) 
stem packing, 527 
street grade alterations, sliding 

frost case and, 175 

use for purposes other than fire, 527 
washers, B. coli and, 1112 
see Fire protection 

a insurance rates; sprinklers and, 
6 


Fire protection; charging for; 74, 83, 
318, 353, 478 
hydrant rental and, 75, 353 
Wisconsin and, 75 
cost of, 90 
valves, closed, and, 725 
water works investment and, 75, 
90, 318, 353, 481 
Fire protection, private; charge for, 


see Sprinkler system 

Fish; residence aquarium problem, 
1601 
salt water penetration of fresh 

water streams and, 239 

see Goldfish 

Fort Pierce, Fla.; coagulation, acti- 
vated carbon and, 1606 

Fort Valley, Ga.; corrosiveness, cor- 


rection, 728 NT 
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Fort Wayne, Ind.; typhoid epidemic, 
cross connection and, 424 

Fostoria, O.; softening sludge dis- 
posal, 

Frankfurt, Ger.; carbon dioxide re- 
moval, marble contact bed and, 
1513 

Franklin Furnace, N. J.; typhoid 
epidemic, cross connection and, 


424 
Frogs; B. coli and, 1238 oil 
reservoir infestation with, 1238 — 
or 
Gallionella; 664 
discovery, 657 
manganese not deposited by, 658 
Garwood, N. J.; water supply failure, 
423 
Gas and coke works waste; accidental 
spills, notification and, 1069 
disposal, control, 1068 
see Chlorination, taste and odor; 
Phenol 
Gastro-enteritis; epidemic, cross con- 
nection and, 424 
lactose-fermenters other than B. 
coli and, 1291 
see Disease 
Gelsenkirchen, 
demic, 5, 14 
Geneva, N. Y.; typhoid epidemic, 426 
Germany; water-borne typhoid epi- 
demics, 1 
Glassware; cleansing, 977 
Glenburnie, Md.; corrosiveness, aera- 
tion and lime and, 948 
Goiter; iodine and, 380 
Goldfish; chloramines and, 1800 
electric circuit grounded to brass 
pipe and, 1426 
temperature-shock and, 1800 
see Fish 
Gonococci; longevity in water, 126 
Great Dismal Swamp; 931 
Greenville, Pa.; algae, chlorine-am- 
monia and, 1074 
Greystone, R. I.; typhoid epidemic, 
cross connection and, 425 
Grosse Pointe, Mich.; filter washing, 
sand expansion and, 1236 
Guelph, Ont.; taste, new wood pipe 
and, chlorine-ammonia and, 691 
Gunite; see Intake; Pipe coating; 
Pipe, gunite; Reservoir; Tank 


Ger.; typhoid epi- 


Hackensack Water Co.; meter dam- 
age by electrolysis, 1419 

water quality complaints, electric 
circuits to pipes and, 
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Haileybury, Ont.; taste experiments, 
681 


Hanover, Ger.; manganese and, 664 
typhoid epidemic, 1926, 6, 14 
Hardness; coagulation and, 493, 500 
Delaware River, flow and, 227 
soft water, obtaining, cost of vari- 
ous methods, 648 
of water supplies in United States, _ 
1006 


see Calcium carbonate; Laundry; __ 
Railroad; 


Pipe, cement-lined; 
Soap; Softening 


Hartford magniscope; see Boiler | 
corrosion 

Havre de Grace, Md.; water supply, _ 
salting of, 238 


Hazen theorem; 1057, 1063 
Health; softening and, 1201 
see Disease 
N. Y.; typhoid epidemic, 
6 
Hespeler, Ont.; taste experiments, 681 
Hibbing, Minn.; chlorine-ammonia 
treatment, 392 
High Point, N. C.; consumption, — 
analysis of meter records, 375 
Hinsdale, Ill.; softening, sodium 
aluminate and, 503 


Holland, Mich.; free water and tax- 


ation policy, 1695 
Hospital; cross connections and, 415 
Hot water system corrosion; lime 
and; addition and, 1093 
softening and, 507 
limestone contact bed and, 1512 
temperature and, 613 
Housing projects; developments, 633 
water distribution systems and, 635 
Houston, Tex.; chlorination and, 577 
ground water supply, quality, 557 
reservoirs, 575 
wells, private, data, 569 
Huntington, Pa.; chlorine-ammonia 
treatment, 394 
Hydrant; see Fire hydrant : 
Hydro-electric plant; and water 
works, combined, 1082 
see Electric power; Penstock 


Hydrogen-ion concentration; adjust- 


ment; aeration and lime and, 948 


lime and, 1093 
aeration and, 731 # 
explanation of, 612 


water weeds and, 992 
see Calcium carbonate; Carbona- | 
tion; Chlorination; Chlorine; Co- 
agulation; Color removal; Corro- 
siveness; Manganese removal; — 
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Hydrogen sulfide removal; 681 
aeration and, 504, 1078 
permanganate and, 941 

Hypochlorite; oxidation potential, 
pH and, 695 
sce Beverage 

Hypochlorous acid; oxidation po- 
tential, pH and, 695, 697 


Illinois; typhoid and dysentery out- 
breaks, 922 
water supplies, manganese and, 665 
well supplies, geological conditions 
and, 1207 
Illinois Section; annual meeting, 1024 
water works operators, certifica- 
tion, resolution re, 1026 
Illinois University; cross connection 
investigation, 924 
Indianapolis, Ind.; fire protection 
charge, Supreme Court and, 75 
Indianapolis Water Co.; publicity 
program, 1628 
Industrial waste; sce Gas and coke 
works; Mine; Oil; Phenol; Pollu- 
tion, industrial wastes; etc. 
Infiltration gallery; 1087, 1141 
typhoid outbreak and, 8 sheai H 
Intake; cost, 778 
crib, timber, 266, 276,771 
emergency, from polluted source; 
hazard of, 397 
typhoid and dysentery and, 413, 
426 


ice and; 422 
flow reversal and, 1102 
new, 1221 
river, 581 
pipe; gunite, construction, 267 
steel; 266, 771 
coating, asphalt, 267 
encased in concrete and 
gunite-lined, 1224 
— Todine; content of water supplies, 380 
germicidal effectiveness, compared 
with chlorine and bromine, 367 
see Goiter 
Iodine determination; o-tolidin and, 
373 
Iowa; water supplies, data, 986 
water works improvements, financ- 
ing, 989 
Iron; ore, supply in United States, 605 
stainless, 608 
in water; concentration, high, in- 
stance of, 661 
deposition in concrete pipe, 1754 
impounding reservoirs and; 1537 
bleeding from bottom and, 
1538 


SUBJECT 
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D 


laundry and, 729 
organically combined; 936 
~ait storage and, 938 
oxidation, pH and, 1548 
plumbing, staining and, 555 
taste and, 936 
utilization as coagulant, 1549 
see Chlorine, free, determination; 
Corrosion; Pipe; Softening 
Iron bacteria; see Bacteria, iron 
Iron chloride; see Coagulation; Soft- 
ening 
Iron corrosion; chromium, molyb- 
denum or nickel addition and, 609 
copper addition and, 608 
rust volume, compared with iron, 
1753 
theory, electrolytic, 1516 
see Corrosion; Corrosiveness; Pipe 
Iron removal; aeration and; 731, 1078 
coke beds and slow sand filtra- 
tion, 1550 
lime and filtration, 744 
alum, soda ash, chlorine, perman- 
ganate and filtration, 1538 
chlorinated copperas and lime, 936 
coal filters and, 718 
coke beds and, 674 
filter sand coated with iron oxide 
and, 1544 
filtration and pre-ammonia-chlor- 
ine treatment and, 1253 
iron and lime coagulation and, 1549 
lime; and chlorine, 943 
-soda softening and, 546 
softening and, 507 
organically combined, permanga- 
nate-lime-chlorinated copperas- 
alum; 937 
cost, 942 
plant, operation, laboratory con- 
trol, 1283 
zeolite and, 188 
Iron sulfate; see Coagulation; Iron 
removal 


Jersey City, N. J.; chlorination, early 
use of, 1573 
pipe, cement-lined, early use of, 


Kalamazoo, Mich.; fire services, il- 
legal use, penalty and, 1788 
pipe, cement-lined, 1746 
telemeters, charge for, 1788 

Kansas; water cost in, 92 

Kansas City, Kans.; electric; power 
cost, 475 
rates, 467, 475 

water rates and cost, 475 > 
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ease water works and light plants; com- 
bined operation of, 
‘ak: financial data, 467 
ie Kendallville, Ind.; water supply 
failure, 422 
ba Kenosha, Wis.; construction and 
financing, 83 
n: Kentucky-Tennessee Section; 8th an- 
nual meeting, 1021 
Kirkland Lake, Ont.; taste experi- 
ft- ments, 681 
Labor; cost, 1840-1932, 346 
i) Laboratory; public relations value, 
1598 
mn, purification plant operation con- 
trol and, 1279 
records, 1599 
pe specifications and, 112 
78 see Water analysis 
‘a- Laundry; hardness and, life of 
clothes, etc., and, 494, 1202 
iron and, 729 
n- see Soap 
Lawrence, Kans.; consumption, 263 
36 filters, coal and, 718 
purification plant operation, 260 
softening, 261 
de taste, chlorine-ammonia and, 261 
Lawrence, Mass.; typhoid epidemic, 
r- cross connection and, 425 
Lawrence Experiment Station; his- 
49 tory, 1568 
” Lead; electrolysis, alternating cur- 
2 rent and, 1421 
“ manganese oxidation and, 668 
a- poisoning, concentration and, 612 
8- see Services 
Leakage; location; 1339, 1347 
aquaphone and, 1344 
ot cost per million gallons saved, 
1348 
dye method, 1344 
a services, abandoned, and, 1339, 
1346 
see Waste 
ly Leather; see Pump; Tannery; Tap 
f Lehigh University; pool filters, coal 


as medium, 718 
Lehigh Water Co.; water supply, 
lL. chlamydomonas and, 991 
| Leiduin, Holland; manganese deposi- 
tion by bacteria, 672 


Leptothrix; 664 
discovery, 657 


manganese and, 658 ai 
Level, transmission; radio system, 
543 


} telephone system, 536, 544 
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Color removal; Corrosiveness; 


Lexington, Ky.; water, iodine con- 
tent, 380 
Lille, France; manganese and, 657 
Lime; hydrated, cost, 505 
quick, air slaking, storage time 
and, 1197 
Lime treatment; feed apparatus; 323, 
1694, 1197 
screening to remove grit and, 1094 
see Calcium carbonate; Carbon 
dioxide removal; Coagulation; 


Iron removal; Manganese re- 
moval; Sedimentation; Softening 
Limestone; cost, 1520 
see Carbon dioxide removal 
Lincoln, Neb.; consumption, 248 
water works extension, bond issue 
campaign and, 248 
Lindsay, Ont.; taste experiments, 681 
Little Rock, Ark.; see Arkansas 
Water Co. 
Livingston, Mont.; filter plant, 582 
water; cost, 580 
supply, history, 579 


Lizard; colon-aerogenes organisms 
and, 1240 
Lockford, Ill.; water-borne ‘‘food 


poisoning”’ epidemic (1912), 1058 
London, Eng.; filtration, early use of, 
1566 
tap washers, 
and, 1107 
Long Beach, Cal.; reservoir, group 
of steel tanks and, 1230 
Longview, Wash.; iron removal, 744 
Los Angeles, Cal.; aqueduct, in- 
creasing capacity by refinishing 
interior, 1047 
bill collection, 
and, 1659 
delinquent accounts, handling, 192 
financing, 315 
rates, 317 
water works; beautification, 847 
investment, 847 
Louisville, Ky.; Cardinal Hill reser- 
voir, 909 
consumption data, 910 
pipeline, concrete, Lock-Joint, 914 
Lowell, Mass.; manganese removal, 
666, 1550 
typhoid fever, 
and, 425 
water supply failure, 422 
Lynn, Mass.; services, cement-lined, 
1741 


Madison, Wis.; softening, 
possible by, 498 


“leather bacillus’’ 


decentralization 


cross connection 


savings 


y 
4 
3 
; 
is 
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Magnesium chloride; corrosiveness 
and, 235 
Mahoning Valley Sanitary District; 
softening sludge disposal, ponding 
and, 1523 
Main; cleaning; extent practiced, 
1754 
machine and, 136 
depth and, 175,582 
dual; 273, 327,640 = 
costs and, 202. bizcil 
extensions, foreman’s office, port- 
able, and, 1671 
under houses, 642 
jute packing, B. coli and, 1107 
manganese deposits and, 655, 658, 
669 


see Construction; Financing; Pipe 
Maine; cross connections, policy re, 


Maine Water Utilities Association; 
cross connections, resolution re, 
407, 429 

Manganese; concentration, high, in- 
stance of, 661 
deposition; bacteria and, 658, 672 

in mains and pipes, 655, 658, 669, 
673, 1730 
in meters, 656, 667, 673 
filters, idle, re-solution and, 672 
manganous salts, oxidation; air 
and, pH and, 1127 
chlorine and, 1128 
oxidation; H-ion concentration and, 
1548 
lead, catalytic action of, 668 
oxidized, reduction with hydrogen 
peroxide, 1132 
reservoir, impounding, and; 1537 
: bleeding from bottom and, 1538 
ae solution from soil, 661 
in water; 667 
supplies, historical review and 
bibliography, 655 
utilization as coagulant, 1549 
see Chlorine, free, determination 

Manganese determination; periodate 
and, 1130 
o-tolidin and, 1119, 1129 

Manganese hydroxide; 
point, 941 

Manganese removal; aeration; coke 
beds and slow sand filtration, 1550 

and filtration; lime and, 662 
permanganate and, 662 
alum, soda ash, chlorine, perman- 

ganate and filtration, 1538 
base exchange and, 663, 666, 667 
catalysis and, 667, 670 
chlorination and, 672 


isoelectric 


coke contact beds and, 666, 672, 674 
filters; lava and, 673 
manganese bacteria and, 665 
pyrolusite and, 664, 667, 670, 674 
sand coated with manganese ox. 
ides and, 670, 672, 1539, 1544 
historical review and bibliography 
655 
hydrogen-ion concentration and 
671 
iron and lime and, 672, 1549 
lime and, 660 
manganese dioxide, contact with, 
and, 668 
permanganate and, 673 
Marble; cost, 1520 
see Carbon dioxide removal 
Marion Water Co.; softening sludge 
disposal, 1531 
Maryland; cross connections, policy 


re, 401 
Materials; distribution, control, 1668 
inventory, perpetual, 518, 1669 
see Pipe 
McKeesport, Pa.; chlorination taste 
and odor, ammonia and, 1070 
Meningococci; longevity in water, 126 
Merced, Cal.; main cleaning, 136 
Mercury; specific gravity, 962 
Meter; accuracy; specifications, 958 
under-registration; electrolysis 
and, 1419 
low flows and, 1642 
of various types, 962 
compound, accuracy, 960 
cost of various types, 962, 963 
damage; causes, 138 
electrolysis and, 1419, 1426 
freezing and, 138 
hot water and, 138 
deposits; iron bacteria and, 1644 
manganese and, 656, 667, 673 
head loss in various types, 962 
large vs. several small units, 1640 
location, practice, 173, 783 
operating characteristics of various 
types, 962 
ownership, practice, 241, 273 
repair; 1643 
charging for, practice, 273 
cost, 917 
percentage per year, 242 
practice, 916 
stoppage, cement-lined pipe and, 
1770 


testing; practice, 916 
ip view of consumer, 1633 
types, various, 956 
Meter reading; consumption, unusual, 
_ checking and, practice, 781, 787 
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sual, 


87 


cost, 920 
frequency, 241, 375, 782, 784, 918 
number per day, 242, 781, 784, 918, 


920 
practice, 779, 918 
readers; identification, 


791 
qualifications required, practice, 
88 


practice, 


salaries; piece work pay and, 779 
practice, 779, 788 
two-man crews, 242, 375 abO 
Metering; Baltimore, Md., 916 
Chicago, Ill., 1721 
Durham, N. C., 240 
High Point, N.C.,375 
Syracuse, N. Y., 273 
tabulation, 783 
see Consumption; Rates 
Metropolitan Water District of South- 
ern California; see Colorado River 
Miami, Fla.; softening sludge dis- 
posal, 1532 
Microscopic organisms; 
caustic, and, 706 
bacterial aftergrowths and, 998 
chlorination and; 992 
ammonia and, 391, 687, 746, 864, 


alkalinity, 


1074, 1258 
chlorine absorption and, 998 : 
flow, velocity and, 745 na 


lime and, 714 Bie. 
limestone or marble roughing filters 
and, 1521 
see Beverage; Chlamydomonas; 
Copper sulfate; Crenothrix; Fil- 
tration, rapid sand; Reservoir; 
Spirogyra; Taste and odor; etc. 
Middleboro, Mass.; manganese re- 
moval, 666 
Middlekerke, Belgium; chlorination, 
early, 1799 
Milk sugar refining; water quality 
and, 1219 
Mills-Reincke Phenomenon; 1057, 
1063 
Milton, Mass.; cement-lined pipe, 
1740, 1745 
Wis.; cross connections, 
5 
distribution system records, 332 
pressure improvement, ground- 
level] storage and booster station 
and, 1362 
tank, steel, construction, 1366 
typhoid epidemic, 426 
utility substructures 


in streets, 
location control, 332 


INDEX 


content; industrial uses and, 
6 
of streams, tide and; 228 me 
selective taking of water and, — 
234, 238 
Minneapolis, Minn.; fire services, il- _ 
legal use, penalty, 1788 
manganese, idle filters and, 672 


typhoid epidemic, cross connection 


and, 425 
Minnesota Section; 
meeting, 282 
Missouri; water supplies, manganese © 
and, 665 
Missouri Valley Section; 18th annual _ 
meeting, 286 
Mixing; aeration and; 254, 708, 712, 
1098 
Aer-O-Mix, head loss and, 550 
basin, baffled, 255, 256, 1257, 1265 
bibliography, 1263 


detention period, 256, 504, 774, 834, 


1091, 1098 
flocculators and; 255 
power consumption and, 256 
impeller agitators, 840 
impeller and draft tube, 551 
mechanical, 712, 774, 833, 1196 
pumps and; 1090, 1098 4 
alumina deposit in casing and, — 
1091 
rate, 774 
spiral, 261, 1089, 1098 
velocity, measuring, method, 1263, 
1267 
see Coagulation; Color removal; 
Softening 
Moline, Ill.; typhoid epidemic; 426 
cross connection and, 425 
Monroe, N. C.; chlorine-ammonia 
treatment, 392 
Montana; Public Service Commission, 
rate decision, 481 
services, ownership data, 200 
Montana Section; annual meeting, 
8th, 1019 
membership cup award, 1800 - 
Mount Clemens, Mich.; filter wash- _ 
ing, sand expansion and, 1236 : 


Napanee, Ont.; taste, activated car- | 
bon and, 681 


National Fire Protection Association; _ ae 


cross connections and, 430 
Natrona, Pa.; taste, activated carbon 
and, 1075 
Nebraska; water bill as lien, 197 


Neenah, Wis.; typhoid epidemic, 426 
New Bedford, Mass.; check valve _ 
Mine waste; coal, pollution, 490 — tests, 411, 438 


22nd annual 
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New Brighton, Pa.; ammonia-chlor- 
ine treatment, 1080 
New Castle, N. Y.; automatic pump- 
ing station, 321 
New Castle, Pa.; taste and odor, 
activated carbon and, 1075 
New England Water Works Asso- 
ciation; cross connections, resolu- 
tion re, 405, 429 
New Jersey; cross connections; 442 
policy re, 402 
stream gaging, 1186 
surface water resources, 1185 
swimming pools; number, 124 
water quality standard, 128 
New Toronto, Ont.; taste, activated 
carbon and, 681, 689 
New York City; Catskill aqueduct, 
cement-lined steel siphons, 1729, 
1747 
Croton Lake pumping plant, water 
hammer and, 884 
fire services, practice, 1788 
leakage, locating and eliminating; 
1346 
cost per million gallons saved, 
1348 
pipe; cement-lined; asphalt coating 
and, 617 
fittings and, 1778 
water quality and, 1766, 1770 
coating, exterior, 1780 
steel, bitumastic enamel coating, 
1436 
swimming pool 
standard, 128 
valves; operation, motor equip- 
ment, 1787 
smaller than main, 1786 
New York State; cross connections; 


chlorinator and, 402, 404, 412, 440 
policy re, 401 

Dept. of Health farm, carbon di- 
oxide, marble contact beds and, 
1506 

Public Service Commission; meter 
accuracy specifications, 958 
taxation of publically-owned 

utilities and, 1714 


water quality 


York Water Service Corpora- 


tion; Syracuse suburban plant, 275 
Newark, N. J.; chlorine-ammonia 
treatment, 391 
Newark, O.; softening sludge dis- 
posal, 1531 
Newberry, 8. C.; taste, chlorine- 
ammonia and, 392 
Newcastle-on-Tyne; mains, manga- 
nese deposits and, 655 
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Newt; colon-aerogenes 
ewton, ass.; Mains, mangan 
deposits and, 658 gee 
Nitrogen; see Ammonia 
North Adams, Mass.; water supply 
failure, 422 


organisms 


Oberlin, O.; softening; early use of 
1530, 1795 
sludge disposal, 1530 
Odor; see Taste 
Odor determination; cold and hot, 
results, relationship, 979 
committee report, 1495 
dilution method; 974 
dilution water, preparation, ac- 
tivated carbon and, 975 
Spaulding threshold method; 1496 
accuracy, 1496 
standard method, 974 
One rates, outside city limits and, 


softening, extent employed, 182 
water bill as lien, 197 
water works bond issues, 79 
Ohio River; intestinal disturbances 
after sterilization and, 1596 
phenol pollution control, River 
Board and, 1593 
Oil waste; see Chlorination, taste 
and odor; Taste and odor 
Oil well; salt water pollution, 491 
Oklahoma City, Okla.; pumping 
station, control equipment, 
1 


Ontario; taste and odor studies, 677, 
680 


Oregon; public utilities, taxation 
and, 1711 
stream flow data, 94 
waters, characteristics, 740 

Organic matter; disintegration, chem- 
istry of, 933 

Ortho; disregarded for 
purposes 

Oswego, N. Y.; typhoid epidemic, 
cross connection and, 425 

Ottawa, Ont.; chloramine treatment, 
678 
filter plant operation data, 1088 
water quality, 1095 

Oxidation; nature of, 695 

Oxygen dissolved; aeration and, 950 
see Corrosiveness 


indexing 


Pacific Gas and Electric Co.; pen- 
stock design, 882 

Pacific Palisades, Cal.; gastro-intes- 
tinal disease outbreak, 1055, 1064 
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Paint; corrosion preventing, 610 


see Pipe coating; Tank a ne 


Paper manufacture; slime growths, 
chlorine-ammonia and, 1219 
water treatment and, 1216 
Parshall Venturi Flume; see Canal 
Pasadena, Cal.; Pine Canyon Dam, 
low heat cement and, 1350 
Pavement; opening for utilities, 
charges for in Pennsylvania, 637 
Pennsylvania; copper sulfate treat- 
ment, fish and, law and, 1074 
pavement openings, charge for, 637 
taste and odor control in, 1066 
Penstock; design, 881 
Permanganate; see Color removal; 
Hydrogen sulfide removal; Iron 
removal; Manganese removal; 
Taste and odor 
Pforzheim, Ger.; typhoid epidemic, 7 
Phenol; pollution control, Ohio River 
Bd., and, 1593 
sce Chlorination, taste and odor; 
Gas and coke works 
Philadelphia, Pa.; centrifugal pump 
operating data, 1384 
dysentery and typhoid outbreaks, 
cross connections and, 425 
filtration, palatability and, slow vs. 
rapid sand and, 1079 ike 
typhoid, 1291 KE 
water supply; 1288 
lactose-fermenting 
and; 1287 
disease incidence and, 1291 
Phosphate; see Boiler scale; Boiler 
water 
Phosphate determination; see Boiler 
water 
Pierre, S. D.; mains, manganese de- 
posits and, 669 
Pine Canyon Dam; see Pasadena, Cal. 
7“ handling, motor crane and, 1679 
ine 
2 


organisms 


, air accumulations, relieving, 
77 
sections, exposure to sun, tempera- 
ture and, 1749, 1752 


stock handling and accounting, 


1716 


see Distribution system; Main; 


Penstock; Services; Water 
hammer 


Pipe, brass; corrosion, 1506 


electric circuit grounds and; cop- 


per in water and, 1425 
dezincification and, 1424 


water discoloration and, 1425 


see Services 


Pipe, cast iron; corrosion; centrifugal 
 easting and, 628 


temperature variations, con- 


Pipe, cement-lined; 730 


application method, 1771 | 
asphalt; 617 


graphitic, 627 
tuberculation, carrying capacity 
and, 630 
cost, 1910-32, 348 
line; 269, 276 
conying capacity; cleaning and, 
6 


decrease with age, 1728, 1731, 
1735 
centrifugal, cost, 630 
lining; bitumastic enamel; blister- 
ing and, 1433 
centrifugal application, 1431 
friction coefficient, 244, 1434 
__ Jead joints, pouring and, 1432 


ditioning for, 1432 
centrifugally applied; 615 
cost, 616, 630 
thickness required, 616 
manufacture, development, 627 
see Pipe, cement-lined; Pipe coat- 
ing; Pipe corrosion; Pipe flow; 
Pipe joint; ete. 


carbon dioxide and, 617, 631, 820 
coating, natural, formation on, 
1738, 1740, 1754 
corrosion, resistance to, 1753, 1758 
cost, 616 
cutting of, 1741 
diameter decrease and, signifi- 
cance, 1733 
dysentery and, 1770 
exterior, coating, method, 1780 
fittings, lining of; 1778 
method, mix and thickness, 1779 
friction coefficient; 629, 1730, 1735, 
1737, 1741 
age and, 1737 
handling, unloading, etc., 1742, 
1746 


hardness and alkalinity increase 

and; 612, 617, 1733, 1754 

asphalt admixture and, 1778 

blowing off and, 1757 

boiling water treatment and, 
1766, 1768 

carbon dioxide treatment and, 
1765 

cement; alumina and, 1771, 1775 

type used, 1763, 1768, 1769 
coating and; 1760, 1769, 1770 


vs. tar paint, 1773 
prevalence, 1777 a 
taste and, 1763 ‘a, 


history, 616, 1728 otlding 
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leaching of lime, ete.; 1733, 1739 
1740, 1754 
protection afforded, influence on 
1759, 1762 
life, 616 
lining; cement, type of, and, 1750 
curing, 1750, 1752 


SUBJECT 


loosening and cracking of; 1742, 


1743, 1744, 1747, 1751, 1754 


mix and thickness and, 1747, 


1749, 1752 
method; 616 gin 
centrifugal, 617, 1771 
projectile, 1751 
mix, 1747, 1749, 1752, 1758, 1771 


preparation of pipe for, 1739, 


1748, 1749 

thickness and; 616, 1732, 1734, 
1737, 1739, 1740, 1747, 1751, 
1771, 1779 


ends and, end rings and, 1779 


magnesium sulfate and, 617 
meter blockage and, 1770 
scoring of, 1741 td 
sediment and, 1770 
slime and, 1735 dibaodans | 
specifications, 1732 = 
tapping of, 1741 MOLBOVIOY 
taste and, asphalt coating and, 617 
tuberculation, freedom from, 1740, 


yard storage of, 1744, 1746, 1750 
gee Pipe, wrought iron 
_ Pipe coating; bituminous; 1392 
admixtures and, 618, 1396 
asphalt; 618 
vs. coal-tar base, 1393, 1413 
natural vs. petroleum, 1394, 
1413 
petroleum, air-blown, 1394, 


1413 
hot-dip vs. cold, 1397, 1415 
paints, drying oils and, 1396 
specifications, 1405, 1417 
tar and, 618 
testing of; 1397, 1415 
base, nature of, determina- 
tion, 1401 
in field, 1397 
laboratory methods, 1398 
characteristics required, 1391, 1393, 


1412 
cost, 1390 
external; 621, 622 


asphalt and, 623 

coal tar pitch and, 623 ri 
gunite and, 623 say 
paint and, 624 BE 
public reaction to, 1780 aid 


INDEX 


thickness and, 1734 
wrapping and; 623, 1412 


cost, 623 
lining; 611 
bitumastic enamel; centrifugal 
applied, 619 gally 
of, whitewashing and, 
jointing and, 619 
taste and, 619 
bituminous; 618 
centrifugal application, 615 
economy of, 630 
friction coefficient of various, 629 
loosening of, 1387 
_ smoothness, carrying capacity 
and, 619 
Talbot, 620 
_ taste and odor and; 681, 692, 1387, 
1773, 1777 
testing and, 1399, 1776 
paints and, 1391 
see Calcium carbonate; Intake; 
Pipe, cast iron; Pipe, cement- 
lined; Pipe corrosion; Pipe, steel 
Pipe, concrete; centrifugal; 628 
leakage and, 628 
friction coefficient, 629 
iron, deposition in, 1754 =~ 
life of, 629 
Lock-Joint; joints, 914 
leakage, 914 
line; 914 
cost, 915 
Pipe, copper; cost, 1929-33, 1655 
Pipe corrosion; 607 
actors, 611 
gravel drainage bed and, 608 
loss, annual, 605, 818, 1390 
metals, dissimilar, and, 609, 624 
protective film formation; calcium 
carbonate and, 266, 613 
sodium silicate and, 613 
seale, composition, 955 
soil constituents and, 620 
tuberculation; 1388 
iron bacteria and, 614, 1388 
iron deposition from water and, 
615 
nature and composition, 614, 1388 
removal; acid and inhibitor, 613 
scraping and, 615 
see Corrosion; Corrosiveness; Iron 
corrosion; Pipe, cast iron; Pipe, 
coating; Pipe, galvanized; Pipe, 
steel; Steel; etc. pa 
pet 


Pipe flow; formula; 1551 a 
Williams-Hazen, 629 
avs 


friction coefficient; 245 
diameter required and, 1435 


Pi 


Pi 
Pi 
. 
Pi 
= | 
1754 
( 
4 
Pi 
Pij 
Pi 
1 
Pl: 
1 
Ph 
iy 


linings, various, and, 629 a 


see Pipe, cast iron; Pipe, steel _ 
Pipe, galvanized; corrosion; pH and, 


613 
soil and, 611 2 
threaded joints and, 620 Hoa 
see Services 
Pipe, gunite; 268 
see Intake 
Pipe, iron; corrosion, copper addi- 
tion and, 613, 6 
Pipe, joint; cement; 619 
insulating value, 626 
leadite; electric circuit grounds to 
water pipes and, 1428 
insulating value, 626 
see Pipe, cast iron; Pipe, concrete; 
Pipe, galvanized 
Pipe, steel; coating; external; as- 
phalt; 1440 
and aluminum paint; 


cost, 1439 
and cement mortar wrap- 
ping; 1440 
Res cost, 1439 
and felt wrapping; 1440 
cost, 1459 
bitumastic enamel and ce- 
ment mortar wrapping, 1436 
concrete; 1441 
cost, 1439 
gunite; 1442 
cost, 1439 
lining; bitumastic enamel; cen- 
trifugal application, 1433 
friction coefficient and, 
life of 
ife of, 1 
gunite, cost, 1439 
tar or asphalt, 611 rod) 
corrosion; copper addition and, 
613, 622 
soil, gunite coating and, 623 
tuberculation, carrying capacity 
and, 630 
see Intake; Pipe, cement-lined; 
Pipe coating; Pipe corrosion; 
Pipe flow; Steel 
Pipe, wood-stave; chlorination taste 
and, 691 
Pipe, wrought iron; cement-lined 
and covered, old, 629 
Pittsburgh, Pa.; pipe, cement-lined, 
water quality and, 1767 
turbine-driven pumps, duties, 1379 
Plainfield, N. J.; water supply fail- 
ure, 423 
Plumbing; fixtures; siphonage into 
supply and, 414, 924 alll 
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staining; copper and, electric 


circuit grounds and, 1425 
iron and; 555 
electric circuit grounds 
and, 1427 
health hazards, elimination, 443 
see Drinking fountain; Tap; Water 
closet 
Plymouth, Wis,; financing, 1702 
Pneumococci; longevity in water, 126 
Pocomoke City, Md.; corrosiveness, 
aération and lime and, 953 
Pollution; area of influence, extended, 
instance of, 1595 
industrial waste, control, river 
boards and, 1593 
intestinal disturbances after puri- 
fication and, 1060, 1066, 1596 
stream, control, regional, 179 
see Gas and coke works; Mine; 
Oil well; Phenol; etc. 
Pontiac, Mich.; meters, several small 
vs. one large, 1640 
service charge, 1640 
Population; rate of increase, American 
cities, 79 
Potassium permanganate; see Per- 
manganate 
Pressure; low; complaints re, hand- 
ling, 1633 
frequency, 923 
practice, 263, 708, 1328, 1645, 1787 
readings, transmission by tele- 
phone, cost, 1788 
recorders, value, 1645, 1787 
storage, ground-level, and booster 
station and, 1362 
Providence, R. I.; filter operation 
data, 1549 
iron and manganese removal, 1549 
Prussia; typhoid statistics, 1 
Pseudomonas; well pump leathers 
and, 1110 
Public relations; consumers’ good 
will, value and promotion of, 1623 
cross connection problems, diplo- 
macy and, 1600 
laboratory and, 1598 
publicity program and, 1628 
purification plant visitation and, 
1106 
service continuity and, 1627 _ 
Pump; electric drive, cost, efficiency 
and, 971 
Pump, centrifugal; discharge line, 
stop and check valves and, 206 
drive; electric; efficiency, impor- 
tance, 205 
installations, operating data, 
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operation, automatic, 323 
size selection, 207 
vs. steam turbine, 1380 
steam turbine; installations, oper- 
ating data, 1381 
vs. triple expansion pumps, 
costs, 1326 
trend, 1380 
efficiency; 1375 
maintaining; 1383 
labyrinth vs. plain rings and, 
1383 
history, 1372 
leakage loss and axial thrust, 1383 
noise and cavitation, speed and, 
1374 
progress and, 137 
speed, maximum, and, 1374 
suction; aqueduct arch, through, 
vacuum priming system, 321 
lift, limit, 206 
water hammer and, 880, 883 
Pumping station; 581, 707 
booster, and ground-level storage, 
pressure improvement and, 1362 
drive; Diesel, 708 


ee electric; control; automatic, 532 

~~ remote; direct wire, 533 
i supervisory, 535 
oe equipment, 208 


outdoor, 442, 544 


Starting; line, 208 
motors and; control, 
types, 531 
types, 529 


switching structures, factory 
built metal-enclosed, 541 
standby; Diesel engine, 210 
gasoline engine, 210, 708 
heating, 211 
lighting, auxiliary, 209 
low service, operation by remote 
control from high service, 772 
new, 554, 772, 777, 833, 835 
operation, peak periods, elevated 
storage and, 909 
practice, 205 


structure, 210 

Purchasing; for group operation, 519 

Purification; bypasses and; hazard 

d, 397 

ane, F 

oe typhoid and dysentery and, 413, 

426 

control, laboratory, 1279 hae 

@osts; analysis, 965 
percentage of total, 972 


devices, nomenclature, 747 

history, 15 6 

= plant; design, preliminary experi- 
ments, value of, 1279 
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operation, written instructi 
and, 1598 
records, 1102 
visitors, value of, 1106 
see Aeration; Chlorination; Filtra- 
tion; Softening; etc. 
Pyrolusite; see Manganese removal 


Quebec; public health engineering 
in, 1245 
typhoid and, 1247 
water supplies, data, 1246 


Racine, Wis.; construction and fi- 
nancing, 82 
Railroad; boiler water accomplish- 
ments, 1587, 1799 
hard water, cost and, 497 
Rainfall; absence of, Antofagasta, 
Chile, 1003 
Colorado River watershed, 793 
a of 1930; ground water and, 


stream flow and, 168 
water supplies and; 168, 238 
industrial and, 226 
dust particles and, 1005 : 
St. Thomas, Ont., 1096 
see Run-off; Stream ee 
Rates; bill, amount of, 242 
city limits, customers outside, 
and, 69, 354 
Durham, N. C., 241 
establishing, 66 
Kansas City, Kans., 475 
large users, reduction for, 72 
Los Angeles, 317 4 
metering and, 72 
minimum; 73, 241, 274,475 
theory, 1634 
municipally-owned plants; con- 
struction policy and, 79 
vs. private ownership, 71 
state regulation and, 1690 
population and, 71 
review of, frequency, 349 
service charge and, 173, 317, 353, 
1640 
statistics, 70 
Syracuse, N. Y., 274 
vacant property and, 317 
Washington Suburban 
District, 173 
see Fire protection; Valuation 
Records; see Complaints; Distribu- 
tion system; Laboratory; Purifi- 
cation; Well 
Refrigerator; cross connections and, 


Sanitary 


i 
my 
R 


Reservoir; beautification, 849 
concrete, new, 835 wae 
frog infestation, 1238 
overflow connection to sewer, haz- 

ard and, 415 
worms, blood, covering and, 1251 


se Level 
Reservoir, distribution; concrete; 582 
cost, 914 


cracks, repair, 913 


leakage, 914 
new, 913 

embankment type, concrete-lined; 
costs, 514 


design and construction, 508 
iron bacteria, water discoloration 
and, 340 
lining; concrete, 270, 511 
gunite; 268, 271 
leakage and, 271 
repair, gunite and, and cost, 271 
steel tanks, group of; 1230 
cost, 1233 
worms, blood (Chironomus), and, 
337 
Reservoir, impounding; evaporation 
loss, 797 
iron and manganese and; 1537 
bleeding from bottom and, 1538 
limestone bottom, alkalinity in- 
crease and, 1795 
microorganisms, control, 746 
silting, 797 
stratification, taste and odor and, 
 drawoff level and; 1076 
flexible intake and, 1077 
stripping and, 492 
weeds and; 492 
shore line, oil spraying and, 850 
see Copper sulfate; Stream; Wa- 
tershed 
Rhode Island; water bill as lien, 197 
Richmond, Va.; chlorination taste, 
ammonia and, 1793 
coagulation, improved, flocculators 
and, 254 
Rock Falls, Ill.; typhoid epidemic, 
cross connection and, 426 
Rockaway, N. J.; typhoid epidemic, 
cross connection and, 425 
Rockford, Ill.; water supply; geologi- 
cal features, 1143 
history, 1140 
Rocky Mountain Section; 6th annual 
meeting, 284 
Rodriquez Dam; construction fea- 
tures, 355 
Rome (ancient); aqueducts, 1002 
Roswell, N. M.; artesian well, 1003 


Holland; manganese and, 

65 

Ruhr, Ger.; typhoid and, 3 

Run-off; rainfall and, 102, 793, 1096 
see Stream 


Saint Cloud, Minn.; ammonia-chlor- 
ine treatment, 859 
filtration, sand depth and, 865 
taste and odor, activated carbon 
and, 862 


Joseph, Mich.; new filter plant, 


Saint Louis, Mo.; coagulation experi- 
ments, mixing velocity and time, — 
1263 
filtration report, early (Kirkwood), 

1566 
fire services, charge for, 1788 
pipe, cement-lined, 1741 md 

Saint Paul, Minn.; fire services, 
charge for, 1789 
services, installation by plumber, 

1790 


Saint Thomas, Ont.; filter plant 
operation data, 1096 
rainfall, 1096 
Salamanders; B. coli and, 1238 
Salem, Mass.; 
check valve tests, 433 ri 
Salem, Va.; coagulation, activated 
carbon and, 1606 <a 
Salisbury, Md.; corrosiveness, aera- 
tion and lime and, 953 


San Francisco, Cal.; Hetch Hetchy = 


pipeline, coatings, data, 1438 

services, costs, i 

softening, fuel saving possible by, _ 
498 


Sand; see Filter sand; Filtration, 
rapid sand; Wells 


Sandusky, O.; softening sludge beds, —S 


design data, 1532, 1796 


Sanitary Districts; financing and, 169 


value of, 177 


see Washington Suburban Sanitary Are 


District 


Sanitary engineer, state; work of, _ 


Santa Ana, Cal.; gastro-intestinal 


disease outbreak, 1054 


Santa Paula, Cal.; gastro-intestinal _ 


disease outbreak, 1055, 1062 


Sao Paulo Tramway Light and Power __ 


Co.; penstock design, 881 
Schenectady, N. Y.; typhoid epi- 
demic, 426 
Seranton-Spring Brook Water Service 
Co.; copper sulfate treatment, 1072 
Screens; self-cleaning strainer, 322 


cross connections, 
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Seattle, Wash.; 
bids, data, 1376 
reservoir, new; costs, 514 

design and construction, 508 
tanks, steel, new, 513 


centrifugal pump 


_ Sedimentation; rate, Colorado River 


_ Services; abandoned, 


silt, 798 
turbidity removal and, 260 
Sedimentation basin; algae growths; 
ammonia-chlorine treatment and, 
copper sulfate and, 687 
clarifier and; 839 Sta 
efficiency, 839, 843 
detention period, 260, 687, 839, 
1097 
see Coagulation basin 


Ave tele 


leakage and, 
1339, 1346 
brass, water discoloration, electric 
circuit grounds and, 1426 
cast iron; 620 
cost, 816 
installation, boring and, 815 
cement-lined, 1731, 1732, 1741 
charging for, 173 
copper; 273, 620, 631, 811 
cost, 816 
installation; boring and, 814 
method, 812 
corrosion; 612 
dissimilar metals and, 610, 1789 
cost, various materials, 444 


depth, 815 
electrolysis; 222 
failure and, 1418 


insulating joints and, 626 
galvanized; corrosion and tuber- 
culation, 620 
life, 620 
installation by plumber, 1790 
iron, water quality and, 
circuit grounds and, 1427 
lead, lead in water and, electric 
circuit grounds and, 1426 
manganese deposits and, 673 
materials; practice, 1655 
selection, 1653 


ownership, main to property line; 


199, 1653 

dual mains and, 203 ci) 
repair costs, practice, 1656 
size control, 1657, 1789 
steel; galvanized, lead-lined, 811 

life, 811 

tuberculation, carrying capacity 


and, 811 
trench, joint use of, 641 
see Pipe, brass; Pipe, copper; 


Sprinkler system; etc. 


electric 


Settling; see Sedimentation 
Sewage treatment; extent employed, 
1595 
Sheboygan, Wis.; 
system, 327 
water works funds, transfer to 
general fund, decision re, 1709 
Sherrill-Kenwood Water Dist: rict; car- 
bon dioxide removal, limestone 
contact beds and, 1510 
Siderocapsa; manganese deposition 
and, 663 
Silica: see Boiler scale 
Snake; B. coli and, 1240 
Soap; consumption, hardness and, 
survey, 645 
waste; hardness and, 493, 984, 1005 
softening and, 506. 649, 983, 1200 
water used with, volume, 983, 1200 
Society affairs; Annual Convention, 
1781 
Canadian Section, 1016 
Illinois Section, 1024 
Kentucky-Tennessee Section, 1021 
Minnesota Section, 282 
Missouri Valley Section, 284 
Montana Section, 1019 
Rocky Mountain Section, 284 
Southeastern Section, 1017 
Soda ash; evaluation, basis, 1792 
see Corrosiveness; Softening 
Sodium aluminate; see Coagulation; 
Softening 
Sodium chloride; fish and, 239 
weight of, 185 
see Chloride; Softening; Stream 
Sodium hypochlorite; see Beverage 
Sodium silicate; see Pipe corrosion 
Softening; base exchange; 1205 
advantages, 188 
corrosiveness and, 188, 1285 
gost, compared with lime-soda, 
190 
efficiency, sodium chloride con- 
tent of raw water and, 233, 236 
residual, control, 187 
iron and, 191 
removal and, 188 
laboratory control, 1285 
og plants, municipal, number in 
-ixg United States, 184 
regeneration; automatic, 186 
- reuse of portion of brine, 186 
ta salt required, 185 
wash water percentage, 191 
capacity of, 185 
early, greensand and syn- 
Of thetic, 184 
synthetic, weight of, 185 
cost, municipal vs. household, 648 


valve location 
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developments in, 181 
extent employed, 182, 986 
fuel saving and, 498 
health and, 1201 ‘7 
lime; 261 ris 

clarifier and, efficiency, 504 
coagulation ‘and, alum vs. ferric 
chloride, 505 
corrosiveness and, 507 
cost, 506, 715 
dosage ’ required, 
1525 
excess; Clarification effected by, 
841, 846 
magnesium removal and, 841, 
1204 
and recarbonation; 1195 
chemistry of, 1204 
cost, 983 
hardness, residual, and, 
pone 1195, 1205 
plant cost, 984 
_-soda and_ recarbonation; 
cost, 844, 1199 

ae plant and results, 1196 

re sludge return and, 839 
hardness reduction per grain, 505 
mixing period and, 712 
plant, 712 
quick-lime vs. hydrated, 1197 
recarbonation and, 262 
sedimentation period, 505, 712 
sludge removal, continuous, 712 
-soda; advantages, 189 

feed and, 550 
chemistry of, 1204 
yer, and; 551, 

hn etention perio 0, 

1196 

efficiency, 1196 
Cost; 546, 548 
compared with base ex- 
change, 1194 
filter sand incrustation and, 
recarbonation and, 182 
hardness reduction, limit, 

«1195, 1205 

laboratory control, 1284 
‘mixing; period and, 840, 1196 

plant; cost, 548, 556 

in new, 546 

requirements, 183 

sludge return and, 552, 841 


calculation, 


sodium aluminate and; 502 


magnesium removal and, 


-zeolite; 187 outs 
cost, 548 vee 


plant cost, 548 
municipal; hardness, residual, and, 
187, 262, 506, 546, 713, 844, 1193, 
1198, 1285 
method, selection, 188 
plants; cost, 989 
first in United States, 1520, 1795 
small, design; 982 
capacity required, 987 
savings and; 498, 555, 1199 
in bottled water purchases, 507 
economy formula, 652 
sludge; disposal; 183, 506, 1523, 
1531, 1795 
agricultural use and, 1529, 
1532 


as fill, 1582 
ponding and; design con- 
giderations, 1523, 1532 
: pond costs, 1528 
fish and, 1531 
lime recovery, 1524 
moisture content; 1529, 1531, 
1533 
air drying and, 1529, 1532 
vacuum filters and, 1532 
production; 1529, 1531, 1533 
calculation, 1525 
specific gravity or weight per 
cubic foot, 1530, 1533 
volume per ton, various moisture 
contents, 1527 
sodium aluminate and, 501 
see Carbonation; Hardness; Soap 
Soil; corrosiveness, composition and, 


Somerville, N. J.; filtration, early 
use of, 1568 

South Pittsburgh Water Co.; taste 
and odor, chlorine-ammonia and 
activated carbon and, 1070 

Southeastern Section; 5th annual 
meeting, 1017 

Southend Water Co.; softening, lime 
recovery and, 1524 

Southern Pines, N. C.; coagulation, 
activated carbon and, 1606 

Specifications for ‘construction 
standardization and, 113 

Spirophyllum; 664 
discovery, 657 
distribution system growths, chlor- 

ine-ammonia and, 1252 

manganese not deposited by, 658 
see Bacteria, iron 

Spring; typhoid and, 18 
see Water, ground 


Spring peeper; colon-aerogenes or- 


gapisms and, 1243 


d, 
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d, 
1, 
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1856 


_ Spring Valley, N. Y.; taste and odor, 
electric circuit ground and, 1427 
Springfield, Ill.; odor determination 

experiments, 1496 
preammoniation, 1117 
_ Springfield, O.; typhoid epidemic, 
cross connection and, 425 
Springfield Consolidated Water Co.; 
cement-lined pipe and, 1736 
Sprinkler system; charging for, 76, 
1650, 1788 
inspection and control, 1649 
insurance rates and, 76 
water, illegal use; checking, 1651, 
1788 
penalty for, 1788 
longevity in water, 
6 


in water supply, intestinal dis- 
orders and, 1058, 1060 
State Sanitary Engineers’ Confer- 
ence; cross connections, resolution 
re, 404, 428 om 
gee Sanitary engineer 
‘Steam; purification, 1585 
purity, importance, 1585 
see Boiler 
Steel; corrosion, copper addition and, 
608 


stainless, 609 
see Corrosion; Iron; Pipe; Steel; 
Tank; ete. 
Sterilization; see Chlorination; Cop- 
per sulfate 
Sterling, Ill.; typhoid epidemic, cross 
connection and, 426 
Stevens Point, Wis.; financing, 1704 
Stockton, Cal.; chlorination taste, 
preammoniation and, 341 
reservoir; iron bacteria and, 340 
worms (Chironomus) and, 337 
water works investment per con- 
sumer, 810 
Storage; elevated, pump operation 
and, 909 
a see Color; Reservoir; Stream; Tank 
poe ent flow; drought of 1930 and, 
1 
ground storage and, 97 
rainfall and, 96 : 
variation coefficient, computa- 
tion, 94 
gaging; current meters; precautions 
and, 
velocities observed, averag- 
ing of, 808 
New Jersey and, 1186 
procedure, 1187 
_ stage recorder, precautions and, 


| 
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value, 1190 
water surface slope, variable 
and, 808 


hardness, flow and, 227 
mineral content, tide and; 228 
selective taking of water and 
234, 238 
salt water penetration, aquatic life 
and, 239 
storage requirements for varying 
drafts, determining, 94 
see Pollution 
Streptococci; hemolytic; longevity 
in water, 126 
in water supply, intestinal dis- 
orders and, 1056, 1058, 1060 
in swimming pool water; chlorina- 
tion and, 127, 132 
detection, 127, 130 
as quality index, 127, 131 
Superior, Wis.; soap consumption, 
hardness and, survey, 645 
Susquehanna River; salt water pene- 
tration, 238 
Swimming pool; construction and 
operation standards, Joint Com- 
mittee and, 125 
cross connections and, 415, 924 
disease transmission and, 126 
number; in New Jersey, 124 
in United States, 124 
repe, cotton, colon-aerogenes or- 
ganisms and, 1107 
water; bacterial count and B. coli 
content, correlation, absence of, 
128 
B. coli, multiplication and, 127 
chlorination; ammonia and, 395 
Sk residual and, 128, 132, 134, 
851, 854 
contamination by bathers, sig- 
nifieanee, 125 
copper sulfate treatment, 719 
filtration, pressure, coal as me- 
dium; 718 
efficiency, 721 
quality; index; bacterial count 
and, 131, 134 


ant B. coli and, 131, 134 
streptococci and, 127, 
131 


sanitary survey and, corre- 
lation, 133 

standards, 127, 134 

recirculation rate, 719 
streptococci; chlorination and, 
bose 
detection, 127, 130 
temperature and, 719 


Symbiosis; see Bacterium coli test 
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Syracuse, N. Y.; consumption, 274 
rates, 274 
water supply history and descrip- 

tion of works, 264 


encased in masonry, 272 
group of, as service reservoir, 
1230 
lining; gunite and, 273 
Hermastic enamel and, 273 
new, 513 
obscuring with vines, 849 
painting, 1233, 1367 
welded; construction and cost, 
1368 
record size and, 1366 i 
wash water, new, 776 : 
see Storage 
Tannery; iron staining and, 1218 
Tap; leather washers, ‘‘leather bacil- 
lus’”’ and, 1107 
Tarentum, Pa.; taste, ammonia-chlor- 
ine and prechlorination and, 1075 
Taste determination; 980 
Taste and odor; aeration and, 681, 
1078 
carbon, activated, and; 678 
filtration and, 680, 1260 
powdered, addition, and; 168, 
681, 860, 1076, 1079, 1503 
application, point of, 1502, 
1603 
cost, 682 
dosage; 682, 710, 716, 1071, 
1075, 1077, 1502, 1603 
required, determination, 


filters; carbon reaching, im- 
portance, 1605 
impregnating with, 1603 
initial steps, advisable, 1603 
chlorides and, 237 
chlorination; ammonia and, 168, 
680, 1075, 1077, 1079, 1259 
pre- and, 1078, 1079 
super- and, 681 
clay, absorbing, addition and; 1077 
dosage and cost, 1078 
coagulation and; 1604 
sludge putrefaction and, 
1604, 1606 


1092, 


see New York Water Service 
Corporation 
Tadpole; colon-aerogenes organisms 
and, 1242 
Tank; level control, 513 ws 
steel; 1784 
construction, 1231 { 
cost, 1233 
earthquake resistance, 1230 


committee report, 1490 

electric circuits grounded to pipes 
and, 1425 

filtration and; 507 
slow vs. rapid sand, 1079 

gas works waste and, 716 

health and, 1066 

iron, organically combined, and, 


microérganisms and; 274, 706, 1072 
Beggiatoa and, 504 
carbon, activated, addition and; 
862, 1074 
cost, 690 
dosage, 689, 1631 
Chlamydomonas and, 993 
chlorination and; ammonia and, 
261, 686, 862 
pre- and, 1630 
copper sulfate and, 1630 
Crenothrix and, 504 
Uroglena and, 1073 
oil and, 1070, 1078, 1482” 
permanganate and, 678, 681, 1076 
pipe; cement-lined, and, 1763 
coatings and, 1387, 1773, 1777 
practice, tabulation, 1490 
reservoir stagnation, drawoff level 
and, 1076 
substances causing, 677, 681 


types, prevalence, 1503 
see Chlorination, taste and odor; 
dor 
Taxation; of municipally owned ~ 
works; 84, 1694, 1695, 1697, 1708, 


1711 
franchise tax and, 1714 

Temperature; see Coagulation; Fil- 
tration, rapid sand; Swimming pool 

Tennessee; cross connections, policy 
re, 402 

Terre Haute, Ind.; valve and hy- 
drant maintenance, 525 

Texas Empire Pipe Line Co.; Sands 
Springs pumping plant, 537 

Textile industry; water quality and, 
1217 

Thomasville, Ga.; water softening 
plant and results, 1193 

Tijuana, Mexico; Rodriquez 
construction, 355 

Timmins, Ont.; taste experiments, = 
681 

Tiverton, R. I.; typhoid epidemic, 
cross connection and, 426 ae 

o-Tolidin; see Bromine; Chlorine, _ 
free, determination; Iodine; Man- 
ganese determination 

Tonawanda, N. Y.; typhoid epi- 

demic, 426 
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Toronto, Ont.; intake, new, 1221 
valves smaller than main, 1787 
Tree; pollen, in water, as ae 
irritant, 1056, 1059 
Tunnel; concrete-lined, calcium car- 
bonate accretions, 1333 
damage, external; 1331 
repair, 1332 
private property and, damage suit 
and, 1332 
rock vs. clay, 1334 
in rock, cost, 1334 
surge problem, 1321 
Turbidity; see Coagulation; Filtra- 
tion, rapid sand; Sedimentation 
Turbidity determination; standards; 
comparison with, apparatus for, 


preparation; 587 
frequency, 589 
unit, standard, U. S. Geological 
Survey, 584 
Turbine; hydraulic, efficiency, 1385 
steam; blade deposits; 1586 
silica and, 237 


efficiency, 1379 
history, 1372 
Turtle; B. coli and, 1240 TGR 


Typhoid; chlorination and, 3_ 

epidemics; cause, determining, 3 
season and, 16 

water-borne; carriers and, 13, 

characteristics, 4 

chlorination and, 13 

cross connections and; 8, 399 

list of, 423 

economic conditions and, 11 

Germany and, 1 

infiltration gallery and, 8 

auxiliary, and, 413, 

po proportion af- 
ected 

and, 413, 426 

springs and, 18 

wells and, 7, 16, 18 

1920-1930, 399 

incidence, analysis, 
1589 

incubation period, 4 

lactose-fermenters other than B. 
coli and, 1291 

Philadelphia, 1291 

Prussia, statistics, 1 

Quebec, Province of, 1247 

statistics; large cities of United 
States, 1932, 1157 
nonresident deaths and, 1157 


world-wide, 


porne; cross connections 

and, 922 
damage award and, 442, 


see Disease 
United States; business conditions, 
1790-1932, 348 
National Industrial Recovery Act, 
public works and, 1007 
United States Geological Survey; 
water supply activities, history, 
1185 
United States Reclamation Service; 
Arrowrock Dam, downstream face, 
sloughing of, 1351, 1360 
Boulder Dam power plants, con- 
duits, design, 882 
Uroglena; copper sulfate and, 1073 
taste and, 1073 
Utilities; see Financing; Taxation; 
Water ‘works; etc. 


Valuation for rate making; going 
value and, 351 
material stocks and, 352 
‘present value’’ and, 344 
reproduction cost and, 345 
working capital and, 352 
Valves; check, leakage and, 923 
see Cross connection; Distribution 
system 
Van Wert, O.; typhoid epidemic, 
cross connection and, 426 
Venturi flume; Parshall, 804 
Vessel, navigating; disease, 
borne, and, 442 
Viscosity; sze Filtration, rapid sand 


water- 


Wallaceburg, Ont.; taste, ammonia- 
chlorine and, 681, 683 
Washington, D. C.; Dalecarlia pump- 
ing stations, w ater level trans- 
mission, Televox and, 536 
water supply history, 1081 
Washington Suburban Sanitary Dis- 
trict, Md.; commission, powers and 


duties, 165 
consumption, 168 hog 
financing, 169 


history, 163 


hydrants, adjustable to altered 
street grade, 175 

rates, 173 

taste and odors; ammonia-chlorine 
and, 168, 393 


carbon and, 168 
works completed and projected, 167 


Washington State; stream flow data, 
94 


waters, characteristics, 740 
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Waste; surveys, regular, and, 274 
see Leakage 
Water; volume in existence, 1001 
Water analysis; ‘‘Standard Methods,”’ 
7th edition, errors and omissions, 
1443 
tests required for purification con- 
trol, 1279 
see Bacteriological examination; 
Bacterium coli test; Chlorine, 
free, determination; Manganese 
determination; ete. 
Water closet, flushometer; siphonage 


into supply and; 924 ae. 
preventing, 927, 929 
tests demonstrating, 926 ate 


Water cost; Kansas, 92 
Kansas City, Kans., 475 
Livingstone, Mont., 580 

Water divining; see Water, ground 

Water, gratuitous; 83, 91, 1695 
Syracuse, N. Y., 273 
Washington Suburban 

District, 173 
Wisconsin and, 1697 

Water, ground; depth, maximum, 
and, 1001 
ancient use of, 1004 

reliability, 1004 
drought and, 248 a a 
movement, rate of, 558 
volume in existence, 1001 
see Infiltration gallery; 
Well 
Water hammer; bibliography, 880 
conduits and; 879 
pump discharge and, 880, 883 
surge tanks and, 880, 883 a. 
formula, 880 
symposium on, 878 
theory, historical outline, 879 

Water measurement; methods, 803 
stage register, float cord and, 803 
see Canal; Current meter; Level; 

Stream; Weir; etc. 

Water quality; bacteria, lactose- 
fermenting, other than B. coli, 
sanitary significance, 1293 
B. aerogenes, significance, 566, 1478 
boron and, 802 
industrial development and, 653 
industrial use, suitability for, obli- 

gation re, 1577, 1587 
see Swimming pool 
uo supply; drought and, 168, 226, 


Sanitary 


Spring; 


failures, list of, 421 
industrial, 


salinity, importance, 


j size, record, 1003 


sources, data, 986, 1002, 1247 

see Purification; Sterilization; 
Stream; Well; etc. 

Water weeds; carbon dioxide and 

pH and, 992 


per consumer, 810 
municipally owned, state regula- 
tion, 1691 ee 
operators, certification, 1026 
ownership data, 1690, 1696, 1701 
value per capita, average, 79 
see Accounting; Administration; 
Billing; Construction; Distribu- age: 
tion system; Financing; Fire pro- = 
tection; Materials; Purification; 
Taxation; Valuation; ete. 
Watershed; ownership, 491 


Watertown, N. Y.; cement-lined 
pipe, 1745 
reservoir, alkalinity increase and, _ 

1795 


Wausau; cross connection, epidemic 
and, 426 
Manganese removal, 672 
Waynesboro, Pa.; chlorine-ammonia 
and, 393, 1079 ae 
Weir; water measurement and, 804 er: 
Well; ammonia, free, instance of high — 
content of, 1251 : : 
arsenic and, 744 
artesian; ancient, 1003 
definition, 1003 


casing; corrosion, salt water and, 
744 


failures, instances of, 572 oy 


life of, 572 ne 
construction; casing, geological 
conditions and, 1212 

deep, drilling, geological con- 

ditions and, 1210 ioe 


records of, value, 1215 ik 
deep, in Illinois, geological con- a 
ditions and, 1207 at 
gravel wall, construction; gravel — 
sterilization, 560 
rotary drilling, 558 
pollution; abandoned wells and, 
571 
B. aerogenes, significance, 566 
reworking and, 566 ae 
sewers, distance and, 560, 575 


: 
ions interstate carrier use, certification, 
443 
Act, see Reservoir, impounding “roams 
Water works; beautification, 847 5 Pa 
rey: and electric power plants, com- 
ory, bined operation, advantages, 465 
group operation, 515 
ice; investment; 847 
’ 
ace, 
On- 
3 
on; 
ing 
ion 
rie, 
er- 
ind 
1p- 
ns- 
nd 
ed 
226 


tanning materials and, great 
depth and, 1003 
tracing, fluorescein and, 16 
typhoid epidemics and, 7, 16, 18 
pumping, air-lift, yeast infection 
and, 
deep well turbines, 560 
drawdown, true significance of, 
734 
leather washers; colon-aerogenes 
and; 1107 
remedying, 1114 
pseudomonas and, 1110 
gone of influence, 734 
salting of, 248 
in sand and gravel, development, 
737 
spacing, interference and, 567 
sterilization, chlorine and, 578 
supplies, laboratory control, 1280 
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Acid; weak, ionization constants, tem- 
perature ‘and, 1300 
Acidity; - aeration and, 1469 
‘addition and, 1469 
filtration through, 1469 
soda ash and, 1469 
see Carbon dioxide; Fish; Hydro- 
gen-ion concentration; Industrial 
wastes; Mine waste; Stream; Sul- 
furic acid 
Acridine; fish and, 1809 
Aeration; 152, 458, 901, 903, 1040, 1467, 
1829 
Aer-O-Mix and, 149, 600, 894 
coke trays and, 1622 


compounds removed by, 1040 ia if 
free fall and, 293 : 
rifle type, 456, 1177 
spray nozzles and, 456, 1464 
theory, 1040 
tower, 764 
see Acidity; Aquarium; Carbon 
dioxide removal; Corrosiveness; 


Gases; Hydrogen sulfide removal ; 
Iron removal; Manganese _re- 
moval; Microscopic organisms; 
Odor; "Taste and odor 
Aer-O-Mix; see Aeration; Mixing 
Albany, N. typhoid outbreak, 
901, 1172 
water supply, new, 901 
blasserdam; activated carbon fil- 
tration, 768 
Alkalinity; see Calcium carbonate; 
Brewing; Microscopic organisms 
Alkalinity determination; 1169 
in boiler waters; hydroxide and 
carbonate, 754, 755 
sampling and, 754 
mixed indicator and, 303 ale 
in sea water, 754,755 j 
see Carbon dioxide — 
Alpine, Tex.; water supply, 1463 
Alum ; ‘solubility, 1297 
see Coagulation; Color removal; 
Iron removal 
Alumino-ferric; see Color removal 
Aluminum ; corrosion, protective film 
formation and, 1453 


A 


- American Water Works and Electric 


detection; cesium sulfate and, 1083 
colorimetric, alizarin and, 1313 
and, 145 
sodium alizarinsulfonate and, 


gravimetric, micro-, oxine and, ? 
89 
health and, 760, 1448 ¢ 
Aluminum chloride; see Coagulation m 
Aluminum phosphate; deposition in 
water, 1031 
Aluminum sulfate; see Alum . 
American Gas Association; pipe coat- 
ing tests, 1618 
American Institute of Chemical Engi- — 
neers; transactions, 1931, 1044 


Co.; Cuban plants, 894 
Ammonia; see Bathing beach; Chlo- — 
rination; Taste and odor 
Ammonia determination; permanent 
standards, preparation, 1470 
Ammonia, free, determination; dis- 
tillation, alkalinity and, 592 
Anacostia, D. C.; Naval Air Station, 
disease outbreak, ice and, 1180 
Anaerobes; see Bacteria, anaerobic 
Andalusia; pollution, court decision — 
re, 148 
Animals; small, B. coli and, 1459 alle 
Apulian "Aqueduct; earthquake and, 
160 


Aquarium, sea water; acid-base equi- 
ibrium adjustment, 754 — 
aeration and, 754 ie 

Aqueduct; chlorination, 1311 ee: 
earthquake and, 160 
growths, chlorination and, 903, 1450 = i 
patrol of, 1450 
sewer crossings and, 903 nt 
see Main; Pipe: Tunnel 

- Ariel Dam; see Island Power and 
Light Co. 

Arizona; dam code, 1616 
water resources and rights, 296 

Arsenic; determination; 1464 

in filter mud, 1464 
in water, 1465 att 
water sterilization and, 1819 vs: 


_E,, 
IND, 
ORT, 
iN) 
4 
M., 
1875 
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Ashland, Pa.; waste survey, 159 
Aspergillus niger; growth and acid 
production under water, 304 
Asterionella; copper sulfate and, 1183 
taste and odor and; 1183 
activated carbon and, 1464 
Aswan Dam; raising of, 1620 
Aussig, Czechoslovakia; purification 
plant, new, 1448 
superchlorination and dechlorina- 
tion with activated carbon, 1448 
Australia; rainfall, 751 
water supplies, data, 751 


Bacillus, Gaertner; in water, 890 
Bacteria; bacteriophage and, 304 
count; arithmetric vs. geometric 
mean, 900 
gelatin and, 1827 
limit and, 890, 1826, 1827 
variations, 1802 
growth rate, 900 
H-ion concentration and, 900, 1472 
phenol destruction by, 1181 
pigment producing, in butter-wash- 
_Ing waters, 1447 
significance, 304, 753 
sunlight and, 304 
see Bacteriological examination; 
Bacteriophage; chlorination; 
Ozone treatment; Sterilization; 
Storage; etc. 
Bacteria, anaerobic; fecal, in water, 


see Bacteria, lactose fermenting 
Bacteria, colon group; pH and, 1812 
see Bacteria, lactose fermenting; 
Bacterium aerogenes; Bacterium 


coli 
Bacteria, colon group, differentia- 
tion; 304 
advisability, in water analysis, 
1619 


brom-thymol blue agar and, 1314 
citrate medium, modification, 1174 
a-methyl-d-glucoside and, 1178 
methylene blue reduction and, 900 
serological, 1458 
tests, correlation, 1317, 1619 
Voges-Proskauer test; methyl red 
test and, correlation, 1315 
modification and improved rea- 
gent, 900 
Bacteria, iron depositing; pipe tuber- 
culation and, 1466, 1 
see Cladothrix; Crenothrix; Gal- 
lionella; Leptothrix; Spirophylla 
Bacteria, lactose fermenting; an- 
aerobic; in soil, 1180 
in water, significance, 1180 


limit and, Cuba, 895 
see Bacteria, colon group; Bag. 
terium aerogenes; Bacterium colj 
Bacteria, sulfur; see Books 
Bacteriological examination; 304, 1827 
—- water, selection, 900, 1472, 


reporting, 1034 
sampling; 1827 
apparatus, 1812 
see Bacteria, colon group; Bac- 
terium coli; Bacterium typho- 
sum; Streptococci 
Bacteriophage; bacteria and, 304 
in water; 1317, 1825 i Ey 
filtration and, 300 ee 
quality and, 300 “a 
settlement, with and without 
alum, and, 300 
Bacterium aerogenes; B. coli ratio; 
significance, 1174 
storage and, 1174 
chlorine preparations, various, and, 
1030 
in feces, 1174 
longevity in decayed stumps, 151 
significance; 152, 1174 
in well waters, 900 
in soil; 1174 
storage in for long period, 1178 
see Bacteria, colon group 
Bacterium coli; animals and, type 
and, 1459 
-B. Aerogenes ratio; significance, 


storage and, 1174 
birds and, 1459 i 
cerium preparations and, 1469 | 
chlorine preparations, various, and, 


content in excess of yearly average, 
frequency, 1802 

copper and, 753, 764 

indol producing power, loss of, 
significance, 141 

limit and; drinking water and, 890, 
1826, 1827 
filter influent and, 1802 
raw water and, 894 

longevity in decayed stumps, 151 

metal circuits and, 1175 

metallic radiations and, 1456 

ozone and, 1175 

salamanders and, 310, 1309, 1310 

significance, 753, 1299 

silver and, 142, 764, 1313 

sodium peroxide and, 761 

soil and; methyl red-positive organ- 
isms in, significance, 1315 
storage in for long period, 1178 
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source, serological classification, 
1458 

p-toluenesulfonchloramide 
1449 

ultra-violet rays and, 1296 

in well water, sanitary survey and, 
correlation, 900 

see Bacteria, colon group; Bacteria, 
lactose fermenting; Purification; 
Sterilization; etc. 

Bacterium coli test; 304, 1299 
concentration by filtration and, 889 
confirmation, Endo agar and, 1827 
cupriferous agar and, 1181 
Eijkman, 458, 1827 
lactose +, indol + index and, 1314 
nitro-anthraquinone test, 158 
number, most probable, 1828 
phenol broth and, 143, 1465 
plating, direct; brom-thymol-blue- 

agar, 1314 
Congo red medium, 1035 
eosin-methylene-blue-agar 
taining phenol, 143 
Géttinger evaporation method, 
1827 
lactose-fuchsin-gelatin, 1827 
presumptive; brilliant green bile 
and; 1615 
parallel planting in lactose 
broth and, 1615 
crystal violet broth and, 899 
lactose-petone-azolitmin broth, 
1827 
methylene-blue-erythrosine- 
brom-cresol-purple broth, 1615 
neutral-red-mannite broth, 1827 
standard method, severity and, 
1619 
see Bacteria, colon group; Bacterio- 
logical examination 

Bacterium fluorescens; butter-wash- 

ing waters and, 1447 


and, 


con- 


pH and, 1812 
Bacterium paratyphosum; copper 
and, 753 


sodium peroxide and, 761 
Bacterium punctatum; pH and, 1812 
Bacterium pyocyaneus; copper and, 

53 


significance in water, 1823 

sunlight and, 1823 
Bacterium subtilis; chlorine prepara- 

tions, various, and, 1030 
Bacterium typhosum; detection in 

water; concentrating by filtration 

and, 890 

Congo red medium and, 1035 
gulls and, 1311 
metal circuits and, 1175 
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silver and, 1313 

sodium peroxide and, 761 

in water, storage and, temperature 

and, 1312 

Bacterium violaceum; 

washing waters, 144 
Bacterium welchii; in soil, 1180 

in water, significance, 1180 
Austria; iodine springs, 


vadoaltl 


in butter- 


0 
Whe Eng.; new water supply, 


Baltimore, Md.; copper sulfate treat - 
ment, 160 tf, 
pipe, concrete, unit prices, 448 

rettyboy Dam; 302, 459 vi 
construction and cost, 1457 
water works and extensions, 302 

Baltimore and Ohio Railroad; feed 

water conditioning, savings and, 


300 

Ban de Champagney Dam; leakage, 
grouting and, 156 

Barium; see Radium 

Barium aluminate; commercial, com- 
position, 1299 
manufacture, 10350 = = 
see Softening 

Barium treatment;454 | 

Bathing beach; chlorine-ammonia 
treatment, boat and, 459 
see Swimming pool 

Eng.; Brownhill reservoir, 

4 


Bavaria; water supply data, 908 

Bay City Mich.; water purification, 
1620 

Bel-Air, France; ‘aerial condenser”’ 
and, 1312 

Belfast, Ireland; pumping station 
developments, 1620 
Silent Valley reservoir, 293 

Bellaire, O.; chlorination taste, ex- 
cess lime substitution and, 298 

Benzidine; see Chlorine, free, deter- 
mination; Sulfate determination 

Berlin, Ger.; phenol destroying bac- 
teria and, 1181 

Beverages, carbonated; water super- 
vision, state, 307 

Beverly Hills, Cal.; coagulation with 
ferric chloride, 767 
reservoir, covering, 766 

Billing; delinquents and; 1172 

service discontinuance, typhoid 
and, 1807 

Birds; B. coli and, type and, 1459 
water contamination and, 890, 1311 
see Gull 


coli 
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Blacksville, 
1183 
Bleaching; water treatment for, 1446 
Bleaching clay; see Clay 
Bloemfontein; pipe  incrustation, 
scraping and recoating, 1466 
Bluefield, Va.; metering, 602 
Boiler; failures, 898 
superheater; failure; corrosion and, 
594 


W. Va.; water supply, 


steam attack and, 591 
tubes, Alumetizing, 594 
welding, fusion, specifications, 595 
Boiler corrosion; 1295 
carbon dioxide and; 1470 
liberation from sodium carbon- 
ate and, 1454 
embrittlement ; phosphate and; 1304 
and sodium sulfate, 1304, 1471 
prevention, 758 
sodium hydroxide, carbonate de- 
composition and, 1454 
H-ion concentration and, 1470 
oxygen and; 312, 1470 
content, permissible, 312 
pitting, electrolytic, 312 
prevention; circulation and, 312 
degasification and, 596 
lime and, 596 
lime-soda-zeolite-sulfuric 
and, 1034 
oxygen removal and, 313 
soda and, 312, 1295, 1463, 1470 
sodium hydroxide and, 1295, 1304 
sludge and, 1454 
steam and, 1470 
see Boiler feed water treatment; 
Corrosion; Corrosiveness; Hot 
water system 
Boiler feed water; analyses; graphical 
representation, 1179 
results, expression of, 1808 
mine water and, 1813 
phosphate determination, 1471 
determining electrically, 
1 


acid 


return water and; 1295 


oil removal and, 1303 cee 
oxygen and; 1300 
sampling for, 1300 


sea ice and, 1312 
sea water, treatment for, 142 
specifications, 898 
see Railroad 

Boiler feed water treatment; 463, 898, 
1031 
alum and, 1470 
carbonate-sulfate ratio and, 1470 
deaeration and, 1037, 1454 
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rate 


degasification, heating and, vae- 
uum and, 1295 Suri 
filtration and, 1295, 1470 
history, 1469 
lime-soda, 1300 
oil removal, 312 
phosphate and; 1452 
pre-treatment with lime and 
blow-down return and, 1303 
small plants and, 1463 
softening and, 898 
turbine blade deposits, sodium al- 
uminate and, 1034 
zeolite and, 1454 
see Boiler corrosion; Boiler prim- 
ing; Boiler scale; Railroad; Soft- 
ening 
Boiler foaming; 1038 
boiler design and, 1619 
organic matter and pH and, 1295 
predicting, ultramicroscope and, 
1470 
salt concentration and suspended 
matter and, 1470 
see Boiler priming; Railroad 
Boiler furnace; flue gas, carbon di- 
oxide recorder and, 1452 
gas-fired, 458 
powdered fuel and, 1031 
stoker, automatic, coal saving and, 
1829 
Boiler priming; 1038 
boiler design and, 1619 
castor oil and, 1619 
salt concentration and, 1619 
see Boiler foaming 
Boiler scale; 1470 
constituents, cementing, and, 1173 
heat loss and, 898 
— ; peptized tang extract and, 
18 


phosphate and, 454, 1470 
silicate, following softening, 1034 

; 


tube failures and, 1038 a 
Boiler scale prevention; 758 = © 
ammonia and, 1469 muihog 
barium chloride and, 1469 
calcium sulfate, carbonate-sulfate 
ratio and, 1470 
Categulith and, 761 
hydrochloric acid and, 1469 
lime-soda and; 1304 
hot, chlorination and, 902 
peptized tang extract and, 1821 
phosphate and, 454, 1034, 1173, 1470 
silica, magnesium hydroxide and, 
1173 
soda ash and, 900, 1463, 1469 © 
soda, caustic, and, 1034 
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ok 
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sugars and, 761 ; 

sulfite and soda waste liquors and, 
761 

tanning extracts and, 761 

see Boiler feed water treatment 

Boiler water; alkalinity determina- 

tion, 754, 755 

analysis, 758 (KTR? 

blow-down, volume, 1463 iind 

calcium salts, behaviour, 

conditioning, 142 plait 

control, mixed indicator and, 303 

H-ion concentration, limit, 1295 

organic matter, limit, 1295 

oxygen and, 1295 

phosphate determination, 1814 

recovery, condenser and, 1038 

sampling device, 754 

sulfate determination, 
eter for, 1446 

Books, new; American Institute of 

Chemical Engineers, Transactions, 

1931, 1044 

Handbook of Mathematical Tables 
and Formulas, 1319 

Hygienic Principles of Drinking 
Water Supply, 1826 

Peptones, 1319 


turbidim- 


pH and Its Practical Applications, 


906 
Public Utility Regulation, 907 
Sulfur Bacteria, 313 
The Chemical Examination of 
Water and Sewage, 161 
Vom Wasser, 311 
Water Analysis for Sanitary and 
Technical Purposes, 313 
Boron; determination, 595 
Boston, Mass.; Metropolitan District; 
consumption, 1315 
organization, 1315 
taste and odor, microérganisms 
and, 1183, 1301 
Ware and Swift River diversion 
case, 1176 
water cost, 1315 
water supply history, 1315 
Bournemouth, Eng.; new swimming 
pool, 1451 
water supply and purification, 1035 


Brandywine Creek; pollution survey, 
159 

Brantford, Ont.; pumping equip- 
ment, 602 


Brass; corrosion by water, 753 
see Pipe, brass 

Brewing, water for; alkalinity and, 
1028 
neutralization, 1028 
quality requirements, 1469 


amido 
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treatment, 1032 
Brilliant green; see 
test 
a sand filtration, salt retention, 
51 


Bacterium coli 


ie Australia; water supply, 

Bristol, Eng.; swimming pool, 1451 

British Columbia Electric Railway 
Co.; Bridge River tunnel, electrical 
exploration, 157 

Brookline, Mass.; metering, 1316 
water supply and purification, 1316 

Brown coal distillation waste; phenol 
determination and extraction, 597 

Bucyrus, O.; sewage, Sandusky River 
and, 1310 

Buffalo. N. Y.; Lake Erie and Niag- 
ara River pollution and, 1821 

— Pa. ; typhoid outbreak in 1903, 
1 

Butter-washing water; pigment-pro- 
ducing bacteria and, 1447 


Calcium bicarbonate; solutions, pH 
and, 763 
Calicum carbonate; deposition; 1455 
pH and, 763, 1033, 1040 
as protective coating; 602, 1029, 
1453 
dime and, 1040 
soda ashand, 1040 
in streams, 592 linsqa 
solubility; 1454, 1470 
at high temperatures, 755 
solutions, pH and, 1033 
see Concrete; Corrosiveness; Mar- 
ble; Pipe coating 
Calcium determination as oxalate; 
1814 
volumetric; 456, 1445 
in sea water, 1622 
Calcium phosphate; deposition in 
water, 1031 
Calcium sulfate; sodium carbonate, 
reaction and, 1471 
solubility; 1470 
at high temperatures, 755 
see Boiler scale 
Calgary, Alta; Glenmore Dam, 888 
Cali, Colombia; new purification 
plant, 456 
California; softening and, 156 
typhoid rate, 1309 
water resources and rights, 294 
Cambridge, Mass.; filter operation, 
1176 
Canada; common carriers, control of 
water and ice supplies on, 1179 
vessels, typhoid reduction and, 1179 
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western, drought and soil drifting, 
749 


Canal; construction, 750 
Cancer; water, mineral content and, 
41 


Cape Town, S. A.; water supply and 
purification, 1312 
Carbon; content, as pollution indi- 
cator, 157 
determination, 157 
see Oxygen consumed; Oxygen de- 
mand 
Carbon, activated; adsorption ca- 
pacity; determination, 144, 1804 
size and, 1464 
application; dry feed, 159, 1456, 
1612 
to lake, 1804 
evaluation, 1300, 1314,1456, 1802 
filtration through; 1180, 1297, 1612 
vs. addition of powdered, 1620 
iron in effluent, non-conducting 
lining and, 1314 
layer in sand filter, 768, 1464 
molded (pellet-form), 1464 
units; 892 
upward flow, 768 
grades, comparison, 452 Hg 
history, 1819 
iodine adsorption and, 749 _ 
preparation, 1180, 1819 
revivification, 768, 892 
specifications, 1804 
testing, reference laboratory and, 


need of, 1805 Is 
treatment; 1299, 1318, 1464 
cost, 159 


dosage; 159, 752 
required, determination, 752 
wash water return and, 452 
uses, 1819 
see Chlorination; Chlorination, 
taste and odor; Coagulation; 
Coagulation basin; Color re- 
moval; Dechlorination; Filtra- 
tion, rapid sand; Filtration, slow 
sand; Gas and coke works; Odor; 
Organic matter; Phenol wastes; 
Sedimentation basin; Taste and 
odor 
Carbon dioxide; absorption coeffi- 
cient, 312 
aggressive, 760 
Copper; Corrosiveness; Lead; 
i 


Carbon dioxide determination; in 
sea water, free and bound, 754, 755 
see Alkalinity 

Carbon dioxide removal; aeration 
ce 149, 452, 751, 1040, 1177, 1803, 
8 
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China; water supplies, 


Aer-O-Mix and, 600 iy 
and lime addition, 151, 754 
marble, filtration through, 751, 
893, 1468 
peptized tang extract and, 1821 
sodium silicate, filtration through, 


Carbonate determination; see Al- 
kalinity; Carbon dioxide 
Carbonation; 152, 293, 452, 1804, 1817 
natural gas and, 601 
vs. sand incrustation, 294 =~ 
stack gas and, 600 
Categulith; see Boiler scale — 
Cattaraugus County, N. Y.; cross 
connections, elimination, 1310 
Health Dept. 7th annual report, 
1310 
water supplies; B. coli, salamanders 
and, 1309 1310 
data, 1310 
One drinking water, salinity and, 
52 


Celluloid; nitrocellulose manufac- 
ture, water for, 1813 

Cement; examination, pH of suspen- 
sions and, 590 
see Concrete 

Cemetery; water supply and, 901 

Cerium; water sterilization and, 1469 

Champaign and Urbana Water Co.; 
water purification, 293 

Channel; open, translatory waves in, 


1 
Chapultepec, Mexico; chlorination, 


Charcoal; see Carbon, activated; De- 
chlorination; Hydrogen sulfide; 
Phenol; Trichlorophenol 

Charleston, W. Va.; drought, taste 
troubles and, 297 

Chelsea, Eng.; filtration, early, 1176 

Chemical; pneumatic transport, 1030 

Chemical feed; 600, 1807 
devices, home-made, for laboratory 

and plant, 1828 
Venturi tube control, 150 
see Carbon, activated 

Chester, Pa.; Delaware River pollu- 
tion and, 1307 
taste and odor, bleaching clay and, 

1611 

Chicago, II1.; filtration, experimental 
plant, results, 1299 
meter survey, 1818 
metropolitan area, water and sew- 

age problem, 1616 
water supply, 1620 

Chicago Sanitary District; 22nd St. 
sewer tunnel fire, 448 

1805 


Cl 
¢ 
C 
2 
| 
757 
thy, 
‘ 


Chironomus; chlorine and; 1317 © 
copper and, 1318 


copper sulfate and, 1317 BD theory, 902 
Chloramine; Heyden, composition, see Bathing beach; Boiler scale; — 
1814 Chironomus; Coagulation; Color 
see Chlorination; Microscopic or- removal; Copper sulfate; De- 
ganisms; telecon ool; Taste chlorination; Filtration, rapid 
Chloramine-T; germicidal efficiency, sand; Microscopic organisms; 
1030 Odor; Sewage; Swimming pool; 


see Chlorination Taste and odor 
Chloride; content, high, instance of, Chlorination, taste and odor; am- 


311 monia and; 294, 461, 463, 1035, 
significance, 1042 1318, 1468 2% 
Chlorination; 1027, 1806, 1807, 1826 dosage and, 462, 1467 = 
accidents (leakage, etc.), precau- carbon, activated and; filtration, 
tions and, 1609 463, 1035 os 
agitation and, 1464 owdered, addition and, 463 
alkalinity and, 902 chlorinous; ammonia and, 1455 
ammonia and; 293, 905, 1177, 1319 carbon addition and, 1455 —s, 
advantages, 1829 creosoted pipe and; carbon, acti- 
aftergrowths and, 1318, 1816 vated, and, 300 —— 
cost and, 1318, 1455 super- and dechlorination and, =| 
dead-end complaints and, 1829 300 Fathi 
dosage, 902, 1302, 1455 lime, excess, substitution and, 298 — 
efficiency and; 463, 893 permanganate and, Pat 
salt concentration and, 1318 phenol and; 1469 
residual and, 1318 alkalization and, 301, 454 
sterilization; prolonged effect ammonia and, 298, 301, 308, 1455, 
and, 902, 1455, 1829 1469 7 
rate, 1455 ee carbon, activated, addition and; — 
apparatus; 892 ae 1455 
absorption tower and, 891 dosage and, 1828 
automatic, 1027 ozone treatment and, 463 
for chlorine-silver or -copper road washings and, 1828 
treatment, 892 smoke-laden air and, 1469 
Bunau-Varilla process, 1464, 1620 super- and dechlorination and, 
chloramine, Heyden, and, 1814 301, 1469 
copper and, 892 salicylic compounds and, 758 se 
corrosiveness and, 1303 super- and dechlorination and, 463, 
cost, 757, 1466 035 


developments, 901 Awd trees, willow and poplar and, 759 
dosage; 293, 462, 463, 891, 903, see Taste and odor 


1302, 1450, 1453, 1467 Chlorine; gas masks and, 1609 Act 

chlorine demand and, 1464 manufacture, properties, andtrans- ss 

control, automatic, 455 portation, 1609 
double, 903, 1802, 1829 preparations, germicidal efficiency 
early use, 902 of various, 1030 
extent employed, 307 Chlorine absorption; chlorine and © 
H-ion concentration and, 759, 1303 hypochlorite, comparison, 887 i, 
hypochlorite; vs. chlorine, 887 chlorine preparations, various, and, 

sodium, 756, 1027 1030 
Orient and, 1805 determination, boiling and, 1182 
pre-; 152, 293, 297, 456, 895, 1035, Chlorine, free, determination; benzi- 

1467, 1828 dine and, 752 

carbon, activated, application methods, 1446 

prior to, 159 m-phenylenediamine and, 752 

early use of, 902 potentiometric, 455 
residual; 903, 1177, 1450 o-tolidin and; 752, 1446, 1806 

control, o-tolidin test and, 1806 ammonia and, 1040, 1455 
silver and, 892 fa cia apparatus, automatic, 1298 


of stream, 463, 1450 interfering substances and, 1040 iced 


super-, 1169,:1170, 1448, 1449, 1453 
me suspended matter and, 893 ae 
751, 
ugh, 
Al- 
1817 
rOSss 
ort, 
lers 
nd, 
en- 
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in, 
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d, 
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1882 


manganese and, 1817 
nitrite and; 143 
distinguishing from, 752 
zine iodide—starch, apparatus, 
automatic, 1298 
Chlorox; phenol coefficient, 1180 
water sterilization and, 1180 


Cholera; Java and, water purification 


and, 1170 
see Vibrio atenT 
see Bacteria, iron 
Clarifier; 1307 
see Coagulation basin; Softening 
Clarksville, Tenn.; purification plant 
improvements, 894 
Clay, bleaching; see Coagulation; 
Color; Dechlorination; Odor; 
Phenol; Sulfuric acid; Taste and 
odor 
Cle Elum Dam; construction, 154 
Clinton, Okla.; purification plant and 
dam, 153 
Coagulation; 1027, 1806, 1807 
agitation and, 149, 1609, 1611 
alum and; 905, 1027, 1035, 1169, 
1170, 1172, 1177, 1295, 1297, 1465 
algae and, 1171 
aluminum chloride, prechlori- 
: vb nation and, 1298 
bacteriophage and, 300 
chlorination and, 756 
¢lay, bleaching, addition and, 
1612, 1802 
<= cost, 1466, 1468 
dosage; 462, 891, 1171, 1177, 1297, 
1467 
ga activated carbon and, 1828 
: pH adjustment and, 1309 
required, determination, 
; pH—alum curve and, 904 
H-ion concentration and; 904, 
1177 
adjustment 
4 acid, 1309 
= carbon, activated, and, 1828 
sulfate and chloride ions and, 
1619 
and lime; 767, 886, 1170 
oa sand incrustation and, 767 


with sulfuric 


ved water and, 1803 


residual alumina and; detection, 
alizarine and, 1313 
pH and, 886 

ultramicroscopic 
tion and, 1470 
sludge deodorization, activated 
¢arbon and, 1828 
_ and sodium aluminate, 905 


examina- 
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us, 


alum and; 141, 899, 904 


bacterial efficiency; dosage 
1802 


double- vs. single-stage and, 199) 
sedimentation, prolonged, and 
1802 
ar activated, addition and, 


chlorinated copperas and, 1177, 


ar 1803 
chlorination and, 902 
Cladothrix; pH and, 1806 | 


dosage required, determination, jar 
tests and, 1169, 1619 
ferric chloride and; 767, 1803 
vs. alum, 1463 
dosage, 1463 
H-ion concentration and, 890 
iron and lime and, 1803 
settled water, ultramicroscopic ex- 
amination and, 1470 
sludge return and, 149 
sodium aluminate and, 765, 1177 
see Color removal; Iron removal; 
Manganese removal; Taste an 
odor 
Coagulation basin; 1807 © 
clarifier and, 1463, 1816 
copper sulfate treatment of, 1816 
entrance, design, 1450 
new, 1622 
retention period, 756, 765, 891, 1464, 
1465, 1816, 1817 
short-circuiting, elimination, 600 
sludge; removal, mechanical, 452, 
1450, 1612 
rise of to surface, 1177 
stabilizing, activated carbon and, 
452, 1171, 1455 
steel, construction, 1818 
turbidity of effluent and, 1450 
see Sedimentation basin 
Coal; washery water; clarification, 
treatment, 597 
see Brown coal 
Coating; corrosion resisting; 1296 
value, determining, 1030 
metallic, 593, 760 
see Paint; Pipe coating; Tank 
Cofferdam; timber crib, construction, 
451 
Coke plant; see Gas and coke works 
Cologne, Ger.; swimming pool, algae 
control, 1610 
Colombo, Ceylon; water supply and 
rainfall, 1171 
Color; algae and, 1610 
determination and preparation of 
standards, 1169 
Color removal; 1031, 1824 


4 
Cc 
C 
| 
j 
- 
4 
a 
7 
= 


pH and, 1169 nile 
and sodium aluminate, 1177 
alumino-ferric, corrosiveness and, 
1312 
bleaching clay and, dosage, 1802 
carbon, activated, and; 752, 1819 
filtration, 768, 892 
ferric chloride and; 767, 1169, 1463 
sludge return and, 1169 
ferric sulfate and, 751 
lime and, 1463 
prechlorination and, 1828 
Colorado; water resources and rights, 
295 
Colorimeter ; 
1300 
for water analysis, 1470 
Columbia River; color, 1824 
Columbus, O.; drought of 1930, con- 
sumption and, 298 
Complaints; handling, 601, 1172 
Concrete; calcium carbonate incrus- 
tations under water, 1032 
coatings, protective, 1813 
curing temperature, strength and, 
146 
deterioration in water, pH and, 590 
permeability; bibliography, 1813 
determination, 590, 1029 
pre-mixed, strength, length of haul 
and, 447 
reinforced, for 
structures, 889 
surface hardening, 1813 
waterproofing, 1297 
see Dam; Pipe, concrete; Reservoir; 
Tunnel 
Condenser; corrosion, electrolytic, 


Duboseq, accuracy, 


water-retaining 


Condesa, Mexico; chlorination, 757 
Conductivity; dissolved solids and, 
757 
see Solids 
Conferva; in swimming pool, control, 
1610 
Connecticut; carbonated beverage 
waters, quality and supervision, 
307 
cross-connections, prohibition, 308 
stream pollution, 1044 
swimming pools and, 1451 
Ware and Swift Rivers, diversion 
case, 1176 
Consumption; Boston Metropolitan 
District, 1315 
Cuba, 895 
Erie, Pa., 461, 462, 1467, 
fires and, 1316 


Germany, 1298, 1452, 1825 
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future, estimating, 1613 = 


Hartford, Conn., 896, 1178 
London, Eng., 
Marshall, Mo., 1456 
maximum and average ratios; 449 
drought and, 296, 298 Epes 
metering and, 1613 i 
Nashville, Tenn., 904 toods 
peak, sprinkling and, 16138 = 
population and, 896 
urification and, 1613 
t. Louis, Mo., 1806 
San Diego, 767 iN: 
Staunton, Va., 1829 
Topeka, Kans. 1467 
waste survey and, 159 
Conway, S. C.; tooth enamel, mot- 
tled, 1820 
Cook County Forest Preserve Dis- 
trict, Ill.; bathing beaches, 
chlorine-ammonia treatment, 459 
Cooling water; lime-zeolite treat- 
ment, 1804 
Copenhagen; water supply, 757 
Copper; corrosion; carbon dioxide 
and, 1029 
oxygen and, 1029 
protective film formation and, 
1029 

resistance to, 1453 

determination, 1173 

water, bactericidal property ac- 
quired and, 752 

in water, health and, 1029 

water sterilization and, 764, 1041, 
1178, 1819 

see Chlorination; Microscopic or- 
ganisms; Oligodynamic; Pipe, 
copper; Services 

Comet sulfate treatment; 903, 1450, 

9 
algae and, 160, 297, 308, 1302 
Asterionella and, 1183 Af 
Chironomus and, 1317 
chlorine and, 760 
of coagulation basin, 1816 
Dinobryon and, 1183 
fish and, 160 
precipitation, as basic carbonate, 
1610 
Synura and, 1177, 1183 
taste and turbidity following, ac- 
tivated carbon and, 1804 
Uroglena and, 1183 
see Swimming pool 

Corrosion; 594, 1806 
causes, 602 Se ic, 
drop experiments, 593 ie 
measurement, 899, 1296 mal 
prevention; 602 

coatings and, 12960 
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rate, determination, apparatus, 
rust removal, methods, 594 
tests; data, evaluating, 1030 
pitting tendency, comparing, 
1030 
theory; 1448, 1452 
colloid, 899 
local-current, 594 
see Boiler; Brass; Coating; Copper; 
Paint; Pipe coating; Pipe cor- 
rosion; Zinc; etc. 
Corrosiveness; 141, 1820 
aération and, 1453, 1455 
carbon dioxide and, 602, 1452, 1453 


chlorination and dechlorination 
and, 1303 

coagulation, alumino-ferric and, 
1312 


correction, 152 

deaération and lime and, 891 

H-ion concentration and, 1040, 1829 

lime and, 1177, 1453, 1455, 1803, 
1816, 1829 

magnesite filter and, 1035 

marble test, 1040 


measure of, 760 to74: $65 
oxygen and; 1452, 1453 
deaération and; 751 - 
sodium sulfite and, 752 
red water and; 1171 
calcium carbonate equilibrium 


adjustment and, 1816 
@arbon dioxide and, 310, 1621 
coagulation, alum vs. iron and 
jime and, 1803 
and, 1177 
mains, coating of, and, 1040 
soda ash and, 1177 
soda ash and sodium silicate treat- 
ment and, 150 
see Corrosion; Iron corrosion; Mine 
waste; Pipe corrosion; Soil 
Cotton; bleached, spotting of, water 
filtration and, 1809 
Coventry, Eng.; Menden reservoir, 


construction and cost, 1458 


Crenothrix; 293, 1801 iq 
pH and, 1806 ial 
odor and, 1816 sured; 
see Bacteria, iron 

Cresol; destruction by activated 


sludge treatment, 1808 
fish and, 1809 
Cresol determination; methods; bib- 
liography, 1029 
study of, 1029 
volumetric, bromate, 1447 
Cross connections; check valves, un- 
reliability, instance of, 308 
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elimination, 1310, 1822 eo 

examples, 1822 

regulations, state, 308, 1614 
Crystal violet; see Bacterium ¢olj 


test 

Cumberland, Md.; Asterionella, taste 
and, carbon and, 1464 
copper sulfate treatment, 160 
waste survey, 159 


Dam; buttress; vs. gravity, 153 
purification and power plants, 
housing in, 153 
code for, in Arizona, 1616 
concrete; 458 
arch, construction, 146 
construction; 159 ; 


equipment, 154 

design problems, 146 


gravity; 766, 888 
cellular, 451 
construction and cost, 1616 
precast blocks and, 146 
and rubble masonry, 
tion, 889 
on sand foundation, 1616 
temperature stresses and crack- 
ing, 146 
uplift and, 146 


construc- 


construction, 459, 1457 qe 


deflection measurement, 153 ; 
design, models and, 1458 
earth; 458, 1034, 1174 

construction, 154 4. 


corewall, cellular, 
cutoff wall, sloping, and, 147) 


rip-rapped, 1169 


on sand foundation, 1616 re 


evolution of, 1316 


foundation, leakage, ‘‘silicazation” 


and grouting and, 156 
gravity, uplift and, 155 
masonry; construction, 147 

leakage, grouting and, 156 

uplift and, 155 
reconstruction, 903 

rock; 767 
corewall, cellular, 147 
_ sites, electrical exploration, 157 
types, relative economy of, study- 

ing, 1304 

Deaération; see Boiler feed water 
treatment; Corrosiveness; Oxygen 
removal 

Decatur, Ill.; Sanitary District, bio- 
chemical oxygen demand determina- 
tion, 1822 
water purification, 293 

Dechlorination; 463 
bisulfite and, 1170 


| 
ike, 
| 
ae 
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bleaching clay and, 1802 
carbon, activated; 762, 1453, 1469 
filtration; 143, 1449, 1612 


1 coli regeneration and, 1449 
powdered, addition, and, 752 
taste charcoal and, 899 


corrosiveness and, 1303 

pH and, 1303 
sulfur dioxide and, 1035, 1453, 1469 
thiosulfate and, 1469 
see Chlorination, taste and odor 

Degasification; see Boiler corrosion 

Delaware; pollution control, 159 

Delaware, O.; taste, permanganate 
and, 298 

Delaware County; water supplies, 
pollution and, 1307 

Delaware River; New York diversion 
controversy, 1175 


pollution, industrial wastes and, — 
616 Delmenhorst, Ger.; water treatment, _ 
751 
rruc- Demopolis, Ala.; tank, new, 1815 
water supply improvements, 1815 
Des Moines, Ia.; infiltration basins, 
ack- 


894 
typhoid outbreak, 1172 
Dessau, Ger.; new purification plant, 
151 
Detroit, Mich.; Springwells project, 
low-lift station, construction, 449 
Diatoms; physical and chemical con- 
ditions and, correlation, 1811 
see Microscopic organisms 
Diesel; see Engine 
Dinobryon; copper sulfate and, 1183 
taste and odor and, 1183, 1302 
Disease; ice-borne, 1180 


on shellfish from polluted water and, 
1460 

water-borne; ground water and, 
1313 


liability and, 1459 
responsibility and, 1172 
sterilized polluted water and, 


see Cancer; Cholera; Dysentery; 
Enteritis; Health; Typhoid 


ly- Disinfection; employee injury and, 
court decision, 1459 

ter see Sterilization 

en Distillation; 1469 


apparatus, electrical, 888 
Distilled water; toxicity, 900, 1472 
Distribution system; operation, ele- 
vated storage and, 301 
Dneiper River; flow, predicting, 1305 
Dresden, Ger.; radium baths, 1469 
Durban, S. A.; water purification, 891 


bonding to return circuits and, 


Diisseldorf, Ger., water works; em- 
ployee, typhoid carrier and, 1609 
new, 756 

Dyeing; water treatment for, 1446 

Dysentery; ground water supplies 
and, 301 


Earthquake; see Aqueduct; Water 
supply; Water works 

Ecclefechan, Scotland; typhoid epi- 
demic, 1303 

Eijkmann; see Bacterium coli test 

El Capitan Dam; see San Diego 

Electric motor; see Pump; Pumping 
station; Well pumping 

Electric power plant; and water 
works, combined operation, econ- 
omy and, 460 

Electrolysis; stray current; 596 


earthing and, 594 
joints, copper-bonding and, 594 
protection and, 753 
water purification and, 157 
Electroésmosis, water purification, 
and; 157, 463, 760, 1469, 1610, 1611, 
1622 
power consumption, 1610, 1611 
Engine, Diesel; efficiency, 1039 
fuels, selecting, 144 
water spaces, scale removal, acid 
and inhibitor, 305 
see Engine, internal combustion; 


Pump, centrifugal; Pumping 
station 
Engine, internal combustion; altitude 
and, 1032 
see Engine, Diesel; Engine, oil; 
Pump 


Engine, oil; prevalence, 293 
see Engine, internal combustion 

Engine, steam; altitude and, 1032 

England; pollution prevention, 759 

Enteritis; outbreak, spring infected 
by farm fertilizer and, 1310 

Eosin methylene blue agar; phenol 
addition, 143 

Erie, Pa.; water works, annual re- 
ports, 461, 462, 1467 

Erie Lake; pollution, Buffalo and, 
1821 

Esthonia; surface waters, bacterio- 
phage and, 1317 

Eugene, Ore.; new filter plant, 768 

Evanston, IIll.; new elevated tank, 

9 


Evaporation; South West Africa and, 
1174 
see Rainfall; Reservoir 


lants, 
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Everett, Wash.; 
chlorite and, 887 
Sultan River supply, 887 
Extensions; see Financing; Main 


Fairbury, Ill.; mottled toothenamel, 
1820 


Fall River, Mass.; fire, water supply 


and, 1316 


Farmington, Conn.; water supply im- 


provements, 1803 
Fauna; marine, Scotland and, 303 
Feces; B. aerogenes and, 1174 
F ilter; candle, impregnating with 
silver, 1175 
gauges and rate controllers, main- 
tenance, 1318 

manganese, zinc or silver hydroxide 
layer and, 893 

membrane, iron removal and, 455, 
1609 

Seitz, observations, on, 1180 

sterilization with chlorine, 753 

upward flow, cleansing of, 893 
Filter sand; cleaning, 1298 

specifications, 1298 

see Sand; Voids 
Filtration; 1027, 1171, 1172, 1295, 1609 

algae and, 463 

of brine, salt retention and, 151 

cloth and, gelatinous organisms, 

chlorination and, 1035 


extent employed, 307 is 
history, 1176, 1316 oe 
intermittent, 1176 
plant; 904, 1818 18 
laboratory control, 1827 


practice, 1806, 1807 beri: 
Puech-Chabal system, 756 
resistance of a water to, determina- 
tion, 1814 
see Taste and odor 
Filtration, coal; loss of head, initial, 
factors, 1612 
wash rate, expansion and, 1612 
Filtration, double; 298, 751, 1467 
F — pressure; plants, 895, 1035, 
11 
wash, air-water, 1035 
Filtration, rapid sand; 152, 899, 1298 
bacteriophage and, 
Bacterium coli in applied water, 
limit, prechlorination and, 1802 
carbon, activated, addition, and, 
1611 
efficiency, pH and, 1802 
gravel; depth and, 765, 1466 
size and, 1466 
history, 894, 1176 
microérganisms and, 1299 58% 


chlorination, hypo- 


nitrification and, 311 
plants; 602, 891, 1170, 1306, 1308, 
1465, 1467, 1824 
automatic, 765 
— cost, 765, 768, 1040, 1306, 1466, 
1801, 1816 
design, experimental plant and, 
experimental, 1299 
extension, 1818 
new, 141, 151, 306, 456, 458, 599, 
mo 765, 901, 1040, 1172, 1452, "1456, 
1613, 1622, 1801, 1816 
oteg operation; chemical control, 1804 
cost, 456, 1177 
reconstruction, 1456 


practice, trends, 1613 
rate, 1307, 1801 whee 
roughing filters and, 1467 
runs; 1801 Tog 
carbon addition and, 1171, 1456, 
1828 


coagulation; alum vs. ferric chlo- 
ride and, 767 
ajar ferric compounds and, 1803 
microérganisms and, 1171 
sand; alum floc penetration, 1177 
carbon admixture, 1464 
clogging; 149 
manganese and, 149 
coatings; calcium carbonate; 
alum and lime coagulation and, 
lime treatment and, 294 
removing, caustic soda ‘and, 
149 
eracking, 1171 
depth, 765, 1169, 1466 
mud balls, 149, 1171 
size, 312, 1177, 1466, 1827 
turbidity 0 of applied water, 905 
underdrains, 1466 
units; glass observation panels and, 
1169 


reconstruction; 894, 1171 
ba and cost, 
sterilization, hypochlorite and, 
805 
wash; 1169 
rate, 1307 
Liew sand expansion and, 1827-0 
sand size and, 1177 
surface and, 293, 1169 


Sf water; chlorinated and, 293 
~ha, clarification and use of sludge 
as fertilizer, 1172 
a6 percentage, 151, 462, 1172, 
1467 
recovery, 1176 
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Filtration, slow sand; 152, 756, 757, 
08, 899, 1035 

bacteriophage and, 300 

charcoal layer, phenol removal and, 


66, 1298 
history, 894,1176 
id, operation cost, 1178 
construction and operation, 1827 
pre-filtration and; 1620 
9, output and, 1172 
6, rate; 1178 
controller, 1803 
sand, carbon admixture and, 1464 
scraping, excessive, typhoid and, 
1172 
washers, mechanical, 1178 
Financing; 895, 1315, 1467 
extensions and improvements and, 
895 
, improvements, from fire insurance 
savings, 154 
“ municipally owned works, profits, 
data, 460 
3 new works; 460 
Illinois law and, 457 
' public utility securities, stabilizing 


fund and, 893 } 
sale of water, laws regulating, 1170 
works, purchase by municipality, 


see Main; Rates; 
Finland; goiter, iodine and, 763 
Fire hose standardization; progress; 
cost; insurance rates and, 905 
Fire hydrants; drains, 903 
inspection, 903 
Fire insurance rates; hose coupling 
standardization and, 905 
savings, financing water works im- 
provements from, 154 
supply improvements and, 
1815 


Fire protection, water and; consump- 
tion during fires, 1316 
supply; high pressure systems, im- 
ortance, 1316 
National Bd. of Fire Under- 
writers and, 1316 
Fish; acidity and, 1471 
coal tar waste and, 1032 
culture, 1319 
mine waste (coal) and, 597 > 
oxygen requirement, 1451 
pollution and, court decision and, 
1460 
reservoirs, stocking with, purifica- 
tion and, 757 
see Aquarium; Perch; Shrimp; 
Trout 
; ene, 


Flint, Mich.; sewage chlorination, 
902 


Flood; flow over railway embank- 
ment, 292 
typhoid and, 901, 1172 
see Levee; Mississippi River; Water 
works 
Flow; flood, over embankment, cal- 
culating, 292 
gradient, against, 154 
measurement, salt method, 889 _ 
recorders, distant, and, 1031 
see Channel; Pipe flow; Stream; 
Water measurement 
Flue gas; see Boiler furnace es 
Flume; Venturi, 889 
Fluorine; detection, 1446 az 
determination; colorimetric, 1446 
ferric thiocyanate and, 1042 
in sea water, 1622 
see Teeth 
Forest; see Watershed 
Forsythe, Mont.; new filter plant, 
65 
Fort Wayne, Ind.; new purification 


plant, 306 
Foundation; see Sand; Soil 
France; water, mineral content, 


cancer and, 1041 
Frankfurt, Ger.; well pumping, 1453 
Freezing point; see Bol , deter- 
mination 


Gallionella; pH and, 1806 
see Bacteria, iron 
Gas and coke works; ammonia dis- 
tillation waste disposal, 1828 
coal tar waste; disposal, 1032 
fish and, 1032 
liquors, phenol; extraction; ben- 
zene and, 144, 
tricresyl phosphate and, 144 
recovery and cost, 1813 
removal; aération and, 590 
carbon adsorption beds and, 
591 
phenol; pollution, prevention, 1297 
recovery, 1301 
waste treatment methods and bib- 
liography, 1813 
see Brown coal; Phenol; Tar 
Gases dissolved; determination, 
sampling apparatus, 1608 
removal, aération and, 1177 
Geneva Lake; sediments, 1029 
Gentian violet; bacteriostatic action, 
pH and, 595 
Geology; water supply and, 1830 
Geophysical exploration; electrical, 
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Georgia; stream gaging and, 1621 
water supplies, 1308 
Germany; consumption, 1298, 1452, 
1825 
water; rates, 1452 
supplies, 1452, 1825 
Glass; contamination of solutions by, 


Glencoe, IIl.; elevated storage, econ- 
omy and, 1611, 1617 

Glenmore Dam; see Calgary 

Goiter; iodine and, 749, 756, 757, 763, 
1298, 1445, 1621, 1814 
water supply and, 757 

Y.; enteritis outbreak, 

Grand Haven, Mich.; gravel wall 
wells, 1805 

Great Britain; reservoir construction, 
supervision, 293 
water works developments, 293 

Great Lakes; B. coli content data, 
1802 

Great Salt Lake; fresh water reservoir 
project, 1178 

Greensand; see Softening 

Greenville, Tenn.; water works, 1818 

“eae Conn.; filter operation, 
1 

Groningen, Holland; slow sand filtra- 
tion, 757 

Ground; see Geophysical exploration ; 


oi 
Guaiacol; fish and, 1809 
Guildford; water supply and swim- 
ming pool, 1310 
Gull; B. typhosum and, 1311 
see Reservoir 
Gunite; see Pipe, steel 


Halle, Ger.; water supply and puri- 
fication, 1453 
Hamburg, Ger.; lead and copper pipe, 
solvency and, 1465 
water supply, salt content and 
hardness, 311 
Hamilton Coke and Iron Co.; am- 
monia liquor dephenolization, 1813 
Hamm. Ger.; new water works, 1452 
Hampton Roads; pollution case, 1460 
or ; water supply and purification, 
Hardness; industrial utility and, 1830 
laundry and, 1041 
reduction, savings and, 1612 
undesirability, 456 
see Paper manufacture; Soap; Soft- 


ening 
Hardness determination; Blacher 
method, 455 
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soap method; 303 
carbon dioxide removal and, 94 
continuous, apparatus for, 455 
lime and magnesia in one oper. 

tion, 304 

Harrisburg, Pa. ; copper sulfate tregt. 
ment, 1 

Harrisburg Gas Co.; soil corrosion 
survey, 1617 

Hartford Conn.; consumption, 89% 
1178 
slow sand filtration, 1176, 1178 

Hattersheim, Ger.; well pumping, 
1454 

Havre, Mont.; new wells, financing 
of, 450 

Health; aluminum and, 760 

copper and, 1029 

mineral content and, 452 

water supply and, 1826 

see Disease; Lead 

Hetch Hetchy; see San Francisco 

Hillsboro, O.; water works exhibit at 
fair, 601 

Hong Kong; new reservoir, 1620 

Hoover Dam; see United States 
Bureau of Reclamation 

Hot water system; corrosion; oxygen 

and, 1453, 1608 

vent and, 1453, 1608 
Hull, Eng.; pumping station develop- 
ments, 1620 
Hungary; goiter, iodine and, 1298, 

1445 

State Institute of Hygiene, samp- 
ling apparatus, 1819 

Huntington, W. Va.; taste, activated 
carbon and, 298 
Hyattsville, Md.; 
treatment, 160 

Hydrant; see Fire hydrant 

Hydrochloric acid; scale removal 
with, inhibitor and 305 

Hydrogen-ion concentration; adjust- 

ment; lime and, 1824 
soda ash and, 1040, 1309 

boiling, alteration on, significance, 
150 

chlorination and, 759, 1303 

control, automatic, 454 

dechlorination and, 1303 

significance, 150 

silicates and, 150 

see Bacteria; Boiler corrosion; 
Boiler water; Books; Calcium 
carbonate; Cement; Coagulation; 
Color removal; Concrete; Cor- 
rosiveness; Filtration, rapid 
sand; Magnesium carbonate; 

Manganese; Microscopic organ- 


copper sulfate 
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isms; Mine waste; Rain; Steril- 
ization; etc. 
Hydrogen-ion concentration deter- 
mination; 1040, 1470 
recording apparatus, 888 
Hydrogen peroxide; see Taste and 


odor 
Hydrogen sulfide; 
1457, 1621, 1810 
samples, stabilizing for trans- 
portation, 1457, 1621 
removal; aération and, 308, 764, 
1177, 1803 
charcoal and, 899 
ferric chloride and, 767 
see Taste and odor 
Hydroxide; see Alkalinity determina- 
tion 
Hypochlorite; analysis, 1030 
active, determination, 
electrometric, 1033 
germicidal efficiency, 1030 
uses in water works practice, 1805 
see Chlorination; Sodium hypo- 
chlorite 


determination; 


Ice; common carriers and, control, 
1179 
disease outbreak and, 1180 
manufacture; brine temperature 
and, 308 
water quality requirements, 1469 
stream used for harvesting, pollu- 
tion, court decision, 1461 
Idaho; water resources and rights, 
295 
Illinois; cross connections, 1614 
State Dept. of Health, authority, 
306 


stream pollution control, 305, 306, 
307, 1451 
typhoid, 306, 307, 308 
niversity, water supply, 1304 
water supplies, new, financing, 457 
wells; and drainage wells, control, 
1614 
supplies from, 309 
India; water supplies, 1805 
Indiana; Muscatatuck Colony water 
supply, 1464 
Indianapolis Water Co.; new con- 
crete pipeline, 448 
new elevated tank, 301 
Industrial wastes; acid, neutraliza- 
tion, 596 
treatment; 1044 
biological, 596 
progress, 462 
see Coal washing; Gas and coke 
works; Mine; Pollution, indus- 
trial wastes; etc. 


Infiltration gallery; 894, 1316 
advantages, 751 | 
pollution hazards, 301 

Injury; employees’ and, 
liability of municipality and, 1459 
see Water works 

Inland Power and Light Co.; Ariel 
Dam construction, 146 

Intake; 908 
new, 1612 
pipe, cast iron, 904 
screens, 1612 

Iodine; determination, 756, 1446, 1447 
geochemistry of, 1814 
sterilization and, 757 
in water; 463, 756, 1033, 1298 

activated carbon, adsorption 
and, 749 

bathing and, absorption through 
skin and, 1033 


see Goiter 
Iron; plumbing staining and, 
taste and, 306 vf 


water sterilization and, 1819 
Iron, bacteria; see Bacteria, iron __ 
Iron, cast; testing of, 593 
see Pipe, cast iron 
Iron chloride; ferric, 
storage, 767 
see Coagulation; Color 


solutions, 


Iron corrosion; coatings, protective, 


181] 

drop experiments, 1811 

electrolytic iron compared with 
steel, 1815 

hydrogen evolution, iron hy- 
droxides and, 763 = | 

and passivity, 1448 = © 

protection and;602 
in sea water, 1809 

rust removal, 1809 

steam and, 1470 

see Boiler corrosion; Corrosion; 


Corrosiveness; Paint; Pipe; 
Iron determination, colorimetric; 


standards, preparation of perma- 
nent, 1470 
sulfosalicylic acid and, 453° 


thiocyanate; 755, 762 relay 
fluorine and, 1042 
sulfate and, 1043 


Iron removal; aeration and; 151, 


1803 
and coke filters, 751 
and filtration; 293, 298, 892, 899, 
1295, 1304, 1316, 1453, 1469, 
1801, 1816, 1828 
membrane, 455 “tered 


lime and alum, 600 
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lime and filtration, 151, 754 Lawrence, Mass.; filtration, early Loga 
alum and, 1469 1176 
base exchange, material prepara- Lead; corrosion; carbon dioxide and Lond 
tion, 764 1453 
coke tricklers and, 1316 protective coating formation t 
deposition in presence of chlorine, and, 1453 Me 
1812 A: determination, 1173, 1825 has 
ferric chloride and, 767 beats nitrate, oligodynamic action, 142 out 
filtration, membrane, 1610 =— solvency, 463, 1035, 1445 pu 
lime and; 1469 (ores water sterilization and, 1819 1 
and filtration, 1823 see Pipe, lead; Services Su 
permanganate and, 1469 Lead poisoning; concentration and 
Iron sulfate; see Coagulation; Color 301 Lon 
removal maternal mortality and, 301 pr 
Iron sulfide; deposition by bacteria, Leakage; extent, 1298 Loni 
312 survey; pitometer, results, 462, ro 
Iron, wrought; corrosion and, 1815 1467 Los 
definition, 904 results, 768 
manufacture, 904 Lebanon, Tenn.; new supply and Lou 
see Pipe, wrought iron purification works, savings and, tr 
Ironton, O.; chlorination taste, ex- 1612 fil 
cess lime substitution and, 298 Leipzig, Ger.; lead solvency and, re 
Italy; proposed specifications for 445 Low 
locomotive waters, 898 array minor, radium concentration Liih 
y, 595 w 
James River; pollution case, 1460 polyrrhyza, radium concentration Lur 
Jamshedpur, India; water purifica- by, 595 Lyr 
tion, 1308 radium in, 1298 t} 
Japan; water supplies, 1805 === ~~ Leominster, Mass.; No Town reser- 
Java; water systems, 1170 voir dam, reconstruction, 903 May 
1) oes Leptothrix; pH and, 1806 | 
Kanats; see Water, ground see Bacteria, iron w 
Kansas, ground waters of; disease Levee; construction, 292 Ma: 
outbreaks and, 1313 Level; recorders, distant, 1031 a 
quality, 301, 1314 Lewiston, Idaho; filter reconstruc- d 
typhoid and dysentery and, 301 tion and cost, 886 
Katadyn; sand, water sterilization water cost and purification cost, 
and, 463, 1469 
water sterilization and; 157, 463, Lexington, Ky.; water supply, V 
1179, 1819 drought and, 296 8 
bactericidal power of treated Lime; slakers, continuous, 600 Ma 
water, 158, 1819 see Softening I 
health and, 158 Lime treatment; 901 Mg 
silver dissolved, amount, 158 sterilization and, 298, 1455 I 
temperature and, 1179 see Acidity; Boiler corrosion ; Cal- é 
see Oligodynamic; Silver cium carbonate; Carbon dioxide f 
Keijo, Japan; water supply and night > removal; Coagulation; Cor- 
soil disposal, health and, 1314 ~ rosiveness; Iron removal; Man- 
Kentucky; drought of 1930; typhoid = ganese removal; Softening; Mi 
and, 296 Stream 
water supplies and, 296 Limmat River; water quality study, 
Kitchener, Ont.; swimming pool, 602 1471 M 
Koénigsberg, Ger.; purification; 756 Limnology; bibliography, 303 ( 
new plant, 141 sedhennl; and mapping of, 302 
Liverpool, Eng.; Vyrnwy watershed 
Laboratory; mobile, 306 reforestation, 293 
i water works, value, 1468 wash houses, public, 457 : 
aitise’ en Wash.; new water works, water, B. aerogenes-B. coli ratio, 
65 1174 
Lansing, Kans.; penal institution Lloyd Barrage; construction and 
ss water supply, iron removal, 600 costs, 750 


7 


Logan River; runoff, snow cover and, 


1043 
London, Eng.; filtration; double, 


early, 894 

Metropolitan Water Bd., 
463 

ozone treatment, 1175 

pumping station developments, 
1620 


Surbiton pumping station, re- 
modeling, 1617 
Long Beach, Cal.; water system im- 

provements, 767 
Long Island Lighting Co.; pipe cor- 
rosion, 603 
Los Angeles; well testing, 156 
Wilmington treatment plant, 1169 
Louisville, Ky.; drought, taste 
troubles and, 296 
filtration, early, 1176 
reservoir, Cardinal Hill, 1815 
Lowestoft, Eng.; water su ply, 761 
Liibben, Ger.; corrosion, 753 
water and sewage works, 753 
Lumber City; pollution case, 1461 
Lynchburg, Van; ; Aer-O-Mix and, 149 
typhoid and, 1172 


Magdeburg, Ger.; water purification 
data, 1298 
well supply, new, 151 
Magnesium; detection, test papers 
and, 592 
etermination; o0-hydroxyquino- 
jine, volumetric, 1445 
as yrophosphate, 
chloride and, 1809 
water sterilization and, 142 
see Hardness 
bicarbonate; solutions, 
of, 763 
esium carbonate; precipitation, 
and, 763, 1033 
solubility, 1454 
solutions; decomposition on boil- 
ing, 1454 
pH and, 1033 
Magnesium ’ sulfate; sodium carbon- 
a hydroxide, reaction and, 


ammonium 


anton 
Main; blockage, locating, 1829 
cleaning; 1806, 1829 5 6es 


savings and, 1806 

coating with bituminous material 
in situ, 1040 

blowing, frequency, 


extensions; obligations re, law and, 
1302 téil 


report, 


unprofitable, financing, 600 
failure, typhoid and, 1172 
laying; excavation and back- filling, 
machines and, 1316 
sand bed for ‘drainage and, 1170 
sterilization; 308, 903, 1311, 1312, 
1450 
hypochlorite and, 1805, 1816 
tuberculation, iron bacteria and, 
1806 
wooden log, 1315 
see Distribution system; Pipe 
Maine; stream pollution, 1450 
Malting; steep water composition, 
1297 
Managua, Nicaragua; water works, 
earthquake damage, 450 
Manchester, Eng.; Haweswater 
scheme, 1620 
Manchester, Ga.; new treatment 
plant, 1621 
Manganese; ‘‘black water’”’ and, 1817 
oxidation, pH and, 1817 
reservoir, impounding; 1817 
depth and, 1817 
drawing off bottom water and, 
1817 
see Chlorine, free, determination; 
Filtration, rapid sand 
Manganese hydroxide; water steril- 
ization and, 893 
Manganese removal; aération and; 


and filtration, 298, 1316, 1453, 


1469 
alum and, 1469 
coke tricklers and, 1316 
deposition in presence of chlorine, 
1812 
ferric chloride and, 767 
iron and lime coagulation and, 
1803 
lime and; 1177, 1469 
aération and filtration and, 151 
permanganate and; 1469 
and filtration, 751 
zeolite and, 1828 
Manggarai, Java; Seitz filters, ob- 
servations, 1180 
Mannheim, Ger.; new water works, 
896 
Marble; see Acidity; Carbon dioxide 
removal; Sulfate 
Mamanee, Cuba; water works data, 
89 
Marietta, O.; taste, preammoniation 
and, 298 
Marshall, Mo.; consumption, 1456 
new softening plant and cost, 1456 
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Martinsville, Va.; main blockage and 
cleaning, 1829 
service reservoirs and tanks, 1829 

Maryland; Bureau of Sanitary Engi- 
neering, tank-paint tests, 450 
drought of 1930 and, 298 
pollution control, 159 
sewage treatment plants, 159 
Water Resources Commission, re- 

port, 769 

Maryland-Delaware Water and 
Sewerage Association; 6th confer- 
ence, 158 

Massachusetts; Ware and Swift 
Rivers, diversion case, 1176 
water supplies, private, 1182 

Mathematics; see Books, new 

McKeesport, Pa.; complaints, hand- 
ling, 601 

Meta; neglected for indexing pur- 
poses 

Metal; sterilization at distance and, 
158 
see Corrosion; Oligodynamic; Pipe; 

Silver; etc. 

Meter; coin-operated, 1170 | 
evolution of, 1316 
location, 601 Av) 
maintenance, 1829 
ownership, 601 
standardization on one manufac- 

ture, 1829 
survey, revenue increase and, 1818 
under-registration, gas refrigera- 
tors and, 160 

Metering; advantages and disadvan- 
tages, 601 
benefits, 1318 
Bluefield, Va., 602 
Brookline, Mass., 1316 
desirability, 1298 

orsyth, Mont., 
Nashville, Tenn., 904 
prejudice against, 895 J 
Staunton, Va., 1829 
Topeka, Kans., 1467 J 
see Consumption 

Methylene blue; see Bacteria, colon 
group 

Miami, Okla.; swimming pool, 1318 

Mice; water contamination, 890 

Michigan; stream flow prediction, 
1305 

Microscopic organisms; aeration and, 
1177. 1450 
alkalinity and, 1031 
chlorination and; 308, 753, 760, 
~ 903, 1035, 1450, 1469 


nits} 


ammonia and, 143,1318 = = 1183 
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chloramine and, 1610 | 
copper and, 590, 892, 902 
hypochlorite and, 1610, 1805 
silver and, 892 
color and turbidity and, 1610 
health and, 1183 
hydrogen-ion concentration and 
1031 
in lakes, factor, controlling, 453 
see Copper sulfate; Diatoms; Fil. 
tration; Filtration, rapid sand: 
Taste 
Microspora; in swimming pool, con- 
trol, 1610 
Midland, Mich.; coagulation, ferric 
chloride and, 1462 
Milan, Ind.; new water supply, 306 
Millbrook, N. Y.; new water and 
sewer systems, 601 
Milton, Mass.; financing, 1315 
Milwaukee, Wis.; water works opera- 
tion, 460 
Mine waste; 301 
for boiler use, 1813 
coal; acid, neutralization, 597 
fish and, 597 
corrosiveness, pH and, 1179 
see Coal 
Mineral content; cancer and, 1041 
physiological action and, 452 
solution from rocks, ete., 159 
see Solids; Water analysis 
Minnesota; ground water quality sur- 
vey, 451 
Minot, N. D.; new water supply, 1038 
Mississippi; water supplies, 1308 
Mississippi River, flood control; New 
Madrid levee, construction, 292 
report on, 147 
Mixing; 1807 
_ Aer-O-Mix and, 149, 894, 1456 
air and, 1030 
_ baffles and, 905, 1622 
basin, 1465, 1613 
mechanical, 149, 452, 600, 765, 905, 
1307, 1611, 1801 
period, 765, 1464, 1801, 1816, 1817 
Monongalia County, W. Va.; water 
supplies, 1183 
Monroe; water supply lake, recrea- 
tional use, court decision, 1461 
Montana; water resources and rights, 
295 
Montclair, N. J; centrifugal pumps, 
automatic control, 903 
Montreal; Bonna pipe, 906 
typhoid epidemic, 310 
water supply, 309 
Morgantown W. Va. 


water supply, 
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Murfreesboro, Tenn.; water works 
improvements, 599, 1456 
Murray rt estuary, pH varia- 


tions, 103 
Mussel; see Shellfish 


and Nancy, France; ozone treatment, 
1620 
153 Naphthalene; fish and, 1809 
Fil. Naphthol; destruction by activated 
and: sludge treatment, 1808 
; Nashville, Tenn.; consumption, 904 
con- filter plant, new, 1452 
metering, 904 
reservoir, waterproofing, 1452 
water works, 904, 
306 Nebraska; streamflow, drought and, 
and 297 
Nepean Dam; see Sydney, N. S. W. 
Nevada; water resources and rights, 
294 
New England Water Works Associa- 
tion; history, 1315 
New Jersey; Delaware River, diver- 
sion controversy, 1175 
stream pollution, 1044 
taste troubles and remedies, 308 
typhoid, 305 
l _ water supplies; drought of 1930 and, 
305 
ground, 1307 
New Mexico; water resources and 
ir- rights, 295 
New Milton, Eng.; rain water, pH, 
38 1299 
New Orleans; gas main corrosion, 


60 
New York Central Railroad; Rome 
track pan station, 299 
New York City; Delaware River di- 
version controversy, 1175 
pipe, brass, embedded in concrete, 
repair, 1039 
subway, Houston-Essex St., 
, exploration and, 445 
tunnel; 1620 
7 No. "2, construction; accidents 
r 


and, 447 
water works operation, 460, 903, 
449 


soil 


ventilation and, 446 


, New York State; Delaware River 
diversion controversy, 1175 
Division of Sanitary Engineering, 
annual report, 1929, 1311 
work relief projects, 
1182 

typhoid carriers and, 1310 
Newark, N. J.; ; impounding reservoir, 


leaning, 302 


Newbury, Eng.; water works exten- 
sions, 150 

Newport, Eng.; pumping station de- 
velopments, 1620 

Newport News, Va.; pollution case, 
1460 

Niagara River; pollution, Buffalo 
and, 1821 

Nice, France; ozone treatment, 1620 

Nickel; water sterilization and, 1819 

Nitrate determination; hydroqui- 
nonesulfonic acid and, 1027 
methods, 456 
photometric, brucine and, 456 
pyrogallolsulfonic acid and, 1027 
salicylate and, 889 
standards, preparation of perma- 

nent, 1470 

Nitrification; in rapid sand filters, 311 

Nitrite; see Chlorine, free, deter- 
mination 

Nitrite determination; by distillation 
into sodium hydroxide, 1812 
standards, preparation of perma- 

nent, 1470 
Nitrocellulose; see Celluloid 
Nitrogen; absorption coefficient, 


Norfolk, Va.; automatic stoker and, 
1829 
North Dakota; ground waters of, 
1461 
North Jersey Metropolitan District; 
Wanaque; aqueduct, disinfection, 
1311 
reservoir, manganese and, 1817 
Nottingham, Eng.; concrete service 
reservoir, 1173 


Odor; aeration and, 1464, 1803 ia 
bleaching clay and, 1802 sath 
he activated, filtration and, 

30 
Crenothrix and, 1816 
determination, 1806 
microérganisms and, activated car- 
bon and, 1828 
prechlorination and, 1828 
see Chlorination, taste and odor; 
Taste and odor 

O’Fallon, Ill.; new water supply and 
financing, 457 

Ogden City, Utah; waste water sur- 
vey, 768 

Ohio; Division of Sanitary Engineer- 

ing, report, 1929, 1309 

drought of 1930, 298 

water purification, rates, and con- 
sumption, 1618 
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water supply and sewage improve- 
ments, 1310 
Ohio River; B. coli content data, 1802 
drought of 1930; intestinal dis- 
turbances and, 296 
“river taste’’ and, 298 
Oil removal; peptized tang extract 
and, 1821 
see Boiler feed water treatment 
Oklahoma; softening, zeolite, 1318 
water works short course, 8th, 1318 
Oklahoma City, Okla.; water-borne 
disease, court decision re, 1459 
Okmulgee, Okla.; ammonia-chlorine 
treatment, 1318 
Olean, N. Y.; prechlorination, 1828 
taste and odor, activated carbon 
and, 1828 
Oligodynamic action; 141 
of various metals, 1819 
water sterilization and; apparatus 
for, 1037 
suspended matter and, 1819 
see Copper; Lead; Silver; Steril- 
ization 
Omaha, Neb.; water works operation, 


Orange, Va.; sewage disposal plant, 
1829 
— water resources and rights, 
95 
Organic matter; removal, activated 
carbon filtration and, 1612 
see Carbon; Oxygen consumed; 
Oxygen demand 
Orifice meters; 889 
Ortho; neglected for indexing pur- 
poses 
Osage River; see Union Electric Light 
and Power Co. 
Ossining, N. Y.; new filter plant, 456 
Ottawa, Ont.; new filter plant, 1040 
Oxygen; absorption coefficient, 312 
solubility; 1033 
at various temperatures, 312 
solution; rate of, 1033 
velocity, 591, 1446, 1810 
see Oxygen dissolved 
Oxygen consumed; activated carbon 
filtration and, 768 
determination; methods, compari- 
son, 1182 
permanganate, modification, 1447 
see Carbon; Organic matter 
Oxygen demand; determination; 1450, 
1822 
dilution method; 2-day incuba- 
tion and, 1028 
dilution water and, 1822 
phenol and, 1181 
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and, 1177, 


see Carbon 
Oxygen dissolved; aérat 
1803 


air-lift pumping and, 1803 
in sateen and oligotrophic lakes, 
fish and, requirement, 1451 
see Boiler corrosion; Copper; Cor- 
rosiveness; Oxygen 
Oxygen dissolved, determination; 
1450 
in boiler room, 899 
in condensate return to boiler, 
sampling for, 1300 
in sea water, Winkler, modification, 
1028 
Oxygen removal; peptized tang ex- 
tract and, 1821 
sodium sulfite and, 1453 
Oyster; see Shellfish 
Ozone treatment; 753, 1037, 1469 
bacterial efficiency, 463, 1175 
cost, 1175 
plants, 1620 
taste and odor removal by, 463, 
1175 


Pacific Gas and Electric Co.; pipe- 
lines, cathodic protection, 1618 , 
Paderborn, Ger.; water works, 753 
Paint, rust-preventive; 602, 1809 
red lead and, 896 
zine chromate and, 896 
see Steel corrosion; Tank 
Paoli, Ind.; new filter plant, 306 
Paper manufacture; sizing, hard 
water and, correction, 591 
waste; fungus growths and, chlo- 
rine-copper treatment and, 893 
pollution and, 1450 
water; hard, disadvantages, 904 
quality and, 905, 1032, 1469 
treatment; 904, 905, 1032 
sodium aluminate and, 1032 
Paris, France; chlorination, 1620 
Seine reservoirs, 1620 
water supply, new, Loire Valley 
and, 299 
Pasadena, Cal.; Pine Canyon dam; 
766 
construction and cost, 1616 
Patoka River; pollution survey, 306 
Pawnee; pollution case, 1459 
Péces, Hungary; goiter, iodine and, 
1621 
Pennsylvania; Delaware River di- 
version controversy, 1175 
pollution control, 159, 1044 
purification data, 307 
typhoid; 1807 
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drought and, 307 
water supplies, drought and, 307 

peptone; see Books 

Perch; road tar compounds and, 1809 

Permanganate; see Chlorination, 
taste and odor; Iron removal; Man- 
ganese removal; Taste and odor 

Persia; irrigation by kanats, 1613 

Perth, Scotland; new filter gallery, 


293 
Perth, W. Australia; corrosiveness, 
deaération and lime and, 891 
water supply, 891 
Peru, Ind.; new filtration and iron 
removal plant, 1801, 1816 
Petersburg, Ind.; new filter plant, 


306 
Phenol; bacterial destruction, 1181 
carbon, activated, adsorption by, 
1300, 1804 
charcoal, adsorption by, 899 
fish and, 1809 on 
oxygen demand and, 1181 fae 
removal with bleaching clay, 1802 
see Brown coal; Filtration, slow 
sand; Gas and coke works 
Phenol determination; 758 
in brown coal distillation waste, 
597 
in coke plant waters, 1028 
in gas works liquors, 1300 
Gibbs’ method, modified, 1804 
volumetric, bromate and, 1447 
Phenol waste treatment; 1300 . 
activated sludge, 1808 ag 
charcoal filtration, 1808 
see Gas and coke works 
m-Phenylenediamine; see Chlorine, 
free, determination 
Philadelphia, Pa.; prechlorination, 
early use of, 902 
typhoid outbreak, 1172 
water supply, boiler use and, 1038 
Philadelphia Coke Co.; ammonia 
liquor dephenolization, 1813 
Phoenix, Ariz.; water system im- 
provements, 292 
Phosphate; determination, in boiler 
and feed water, 1471, 1814 
as pollution indicator, 1042 
see Boiler 
Photographic industry; water quality 
requirements, 1469 
Pigeons; B. coli and, type and, 1459 
6 Canyon Dam; see Pasadena, 
al. 
Pipe; embedded in concrete, repair, 
1039 
line; construction, 766 


‘Fiver crossings, welded, 766 cost,448 


welded, resistance-, 595 
see Main 
Pipe, brass; corrosion, 1177 
see Brass 
Pipe, cast iron; centrifugal; 751 
composition and strength, 593 
corrosion; 898, 1453 
metallographic study of, 760 
tuberculation; carrying capacity 
and, 1466 
metal quality and, 1466 | 
scraping equipment, 1466 | 
failure, 1453 % 
history, 1315 agit 
joints; 751 Latem 
Leadite, 457 £9 
centrifugal, leakage, 457 se 
lining; bitumen, 1466 i 
renewing; electrically, 1466 __ 
' in situ, 1466 
testing, 593 
tuberculation, iron bacteria and, 
1466 


see Iron, cast 
Pipe, cement-asbestos; ‘‘Eternit;’’ 
160 
(‘‘Martinit’’), water quality and, 
1824 


Pipe, cement-lined; 751 % 
coated with tar or asphalt, 903 
Pipe coating; 753 
asphalt; 1301 ai bas 
emulsions, 1301 
bitumen vs. tar, 1453 
coal tar pitch, 1301 
electrical resistance, measuring, 


external; asphalt, 899 
cement-asbestos, 594 
root penetration and, 603 ~~ 
soil stress and, 603 
tar enamel, 603 
wrapping and; 603 
asbestos felt and asphalt, 602 
lime deposits and, 753 
petroleum pitch, 1301 
properties required, 753 
tests: laboratory methods, 1618 
pattern, 1618 
of various, 1618 


see Coatings; Main 
Pipe, concrete; 1316 ablew 
line; 447, 1815 


centrifugal; 767, 888 
cost estimates, 292 
Hume, 156,887 
copper-bell type, and leakage, 
449 
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flow coefficient, 449 
reinforced, cylindrically, manu- 
facture and joints, 906 
Pipe, copper; advantages, 758 
protective, formation of, 


a in water and, 1035, 1463, 
1465 
and, 311 | 
manufacture, 1032 
water discoloration and, 1035 
see Copper; Services ? 
Pipe, corrosion; 1452, 1454 i 
metal composition and, 1452 
protection, cathodic, 1618 
coating formation and; 


¢aleium carbonate and, 1453 
a and, 603, 1453 
and tuberculation, 310 

see Calcium carbonate; Coatings; 
Corrosion; Corrosiveness; Iron 
corrosion; Paint; Pipe coating; 
Steel 

Pipe flow; graphical analysis, 1457 

Pipe, galvanized; corrosion and, 1453 

Pipe joint; Kiel Cap and, 458 
Filled Sleeve and, 458 
see Electrolysis; Pipe, cast iron; 

Pipe, copper; Pipe, steel 


, lead; freezing and, 311 it 
ead in water and; 1465 q 
carbon dioxide and, 1465 bs 
see Lead ; 


Pipe, steel; advantages and disad- 
vantages, 1181 


coating; 1181 
asphaltic, 765, 1038 
bitumen, 594 


external, gunite, 765 
oil and, 
requirements, 1810 
corrosion, 898, 1453, 1466 
oints, bell, cement. and, 765 
603 
line; 458, 1171 
concrete-lined and encased, 1038 
welded; 888 
a are-, construction, 155 
cost estimates, 292 
lock-bar, 1316 
welded, 751 
see Electrolysis; Pipe, 
Pipe corrosion; Steel 
Pipe, wood; creosoted, chlorination 
taste and, 300 
-stave line, 447, 887 
see Main 
Pipe, wrought iron; advantages, 904 


concrete; 
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life, 603 YOu 
Mannesmann, corrosion, 596 
see Iron, wrought 

Pitometer; see Leakage 

Pitot tube; 889 

Pittsburgh, Pa.; water purification, 
1620 


Plumbing fixtures; staining, iron 
452 and, 
Plumbo-solvency; see Lead 
Pollution; B. coli limits for ray 
waters, ’804 
birds and, 890 
control, state, 148 
court decisions, 148, 1459, 1460, 
1461 
court suits, time limit and, 1461 
damage awards, 1459, 1461 
indicators of; carbon content, 157 
phosphate, "1042 
temperature, 897 
intestinal disturbances after steril- 
ization and, 296 
mice and, 890 
police jurisdiction and, 148 
Pollution, industrial wastes; 1307, 
1311 
control, coéperation and, 1044 
see Coal; Fish; Industrial wastes; 
Mines; Paper; Sulfite; Well 
Pollution, stream; 1311 
control; 759, 1044 
coéperation between river and 
water supply authorities and, 
821 


law and, 1451 
progress, 462 
d state; 159, 305, 306, 307 Lk 
and federal powers, 1045 — 
permissible loading, 598 itt 
shellfish areas and, 1822 
Port Angeles, Wash.; new water 
supply and conduit construction, 
447 


N. Y.; water supply, 

1 

Port Jervis, N. Y.; Delaware River 
diversion case, 1175 

Port Townsend; water system im- 
provements, 765 

Portville, N. Y.; water supply con- 
tamination, salamanders and, 1310 


Potassium permanganate; see Per- - 


manganate 

Potsdam, Ger.; water purification 
plant, 298 

Power; see Boiler; Electric 

Precipitate; drying, apparatus 
89 


Pressure; high, system; 903, 1315 om 
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1307, 


and 


ind, 


importance, 1316 
ractice, 1171 bas 
recorder, 1452 
storage, elevated, and, 1611 
Prettyboy Dam; see Baltimore, Md. 
Property; seizure for public purposes, 
law and, 1302 
Protozoa; see Taste and odor 
Providence, R. I.; coagulation, iron 
compounds and, 1803 
filter plant operation, 1176, 1177 
Public relations; 1172 
Public utility; see Books 
Puech Chabal; see Filtration 
Puget Sound; diatoms, physical and 
chemical conditions and, 1811 
Pulaski, Va.; main tuberculation and 
taste studies, 310 
Pulp mill; see Paper 
Pump; drive; electric, power inter- 
ruption, protection and, 156 
gearing and, 1462 
internal combustion engine, 1462 
water turbine; 1035 
inflow into reservoir and, 
1173 
new, 1818 
see Railroad; Well 
Pump, air-lift; efficiency, calcula- 
tion, 906 
oxygen dissolved restoration and, 
1803 
theory, 905 
see Well 
Pump, centrifugal; axial thrust, 1457 
drive; Diesel, 451 
electric; 449 
check valves and, 903 
control, automatic, 903 
new installations, 764, 887 
and, 902 
speed regulation, 449 
steam turbine, 1617 
leakage loss and, 1457 270 
prevalence, 293 
testing plant, 750 | 
turbulence and, 1457 Tie ist 
Pumping engine; history, 1316 
Uni-flow, tests of, 905 
see Engine 
Pumping station; 310, 602, 891, 904, 
1035, 1453, 1818 
developments, 1620 
drive; Diesel, advantages, econ- 
omy, and efficiency, 1039 
electric; 456, 1450 wl! 
operation cost, 1466 
gas engine, 458 


steam; 458, 1454 


Ad 
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efficiency, 1039 
consumption, 461, 462, 
1454, 1467, 1617 

new, 302, 449, 458, 887, 1816 
obsolescence, cost of, 1801 
operating cost; 1467 

elevated storage and, 1611, 1617 
performance, 1306 


remodeling, 1617 
see Engine; Well 
Purification; 1809s” 


consumption and, 1613 
control, chemical, 1313 
cost, 887, 1466, 1467, 1806 © 


progress, 462, 1806 te 
vs. pure source, 896 wy) 
rates and, 1613 rt 


raw water, B. coli limits and, 894 
trends, 1613, 1807 
see Chlorination; Electroésmosis; 
Electrolysis; Filtration; Soften- 
ing; Sterilization; Storage; etc. 
Purification, self; 313, 598 


of streams; factors, 1044 3 
reservoirs, artificial, 897 3 
stage and, 294 


see Storage 
Pyridine; fish, and 1809 
Quinoline; fish and, 1809 
Radioactivity; 592, 1179 OR 


determination, 590, 1179 
Radium; baths, preparation, 1469 
in water; barium and, 591 
by organisms, 595, 


uranium and, 591 
Rahway, N. J.; taste and odor treat- 
ments, 152 
Railroad; boiler feed water treat- 
ment; lime-soda; 300, 1801, 1807 
foaming and, 1801 
savings and, 300 
sodium aluminate and, 1807. 
zeolite; 300, 1801, 1807 
foaming and, 1801 
ice supplies, control, 1179 
water; drinking; 1807 
control in Canada, 1179 


pumping, 1805 
pumps, centrifugal vs. recipro- 
cating, 299 


storage tanks, 1805 
supply, practice, 1805 
track pan station, 299 _ 
Rain; water; composition, literature 
review, 1812 
pH and, 1299 
Rainfall; Australia, 751 


ation, 
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Colombo, Ceylon, 1171 

computations, 150 
drought; Canada, western, 749 

- water supply and, 895 

of 1930; ground water and, 297, 


298 
Ti Kentucky and, 296 
Maryland and, 298 
Nebraska and, 297 


902 
Jersey and, 305 
Ohio and, 298 


Pennsylvania and, 307. 


South Dakota and, 297) > 
streamflow and, 296, 297, 
i 298 
- typhoid and, 296, 298, 307 
and, 298 
water supply and; 296, 297, 


298, 807, 902 
and, 
West Virginia and, 297 
evaporation loss, 1813 = 
factors, 749 
intensity formulas, 1044 


records, value, 896 
run-off and, 297, 1305, 1813 va 
soil absorption and, 1813 
South West Africa, 1174 


Rain-gauge; standard, in Gt. Britain, 
149 


Rates; 895, 896 
Cuba, 895 
Erie, Pa., 461, 462, 1467 


Germany, 1452 

minimum charge and, 1467 

public and private ownership and, 
statistics, 460 

purification and, 1613 


refrigerators, gas-operated, and, 
160 
Soerabaya, Java, 1170 
Topeka, Kans., 1467 
Refrigerator, gas-operated; water 


used and rates, 160 
Reglo, Cuba; water works data, 894 
Reservoir; concrete, 1039 
construction; 1827 
control, in Gt. Britain, 293 
evolution of, 1316 
fish, stocking with, purification 
and, 757 
gulls; pollution and, 1311 
shooting and, 1311 
sterilization with hypochlorite, 


waterproofing and cost, 1452 
see Manganese; Water weeds 72 | 


Reservoir, distribution; aftergro 
and gull contamination, 
mine and, 1816 
concrete; 767 

construction ; 765, 887, 1458, 1815 
silicate treatment, 


: cost, 765, 1173, 1458 
new, leakage test, 1815 
covering, for park use, 766 
fencing, 1450 
inflow, turbine pump drive and, 
1173 
leakage, contamination and, 1824 
pressure, pneumatic, and, 150 
steel; 767 
coating, 768 
cost, 768 
Reservoir, impounding; 908, 1174, 
1449 
carbon, addition in, 1804 
cleaning, suction dredge and, 302 
types, relative economies, 
studying, 1304 
evaporation loss, 1178 
in Great Salt Lake, 1178 
land surrounding, purchase and, 
9 


organic matter; bottom drain and, 


evaporation and, 1804 
recreational use; 293, 1449 
prohibition, court decision and, 
1461 


sites, evaluating, 1304 
storage above spillway level, 1616 
streams, chlorination and, 1450 
Rheims; chlorination, 902 
= River; flow and quality data, 
Rhineland, Ger.; mineral waters, 1468 
—n Wis.; new well supply, 
613 


Rhodococcus rosaceus; in butter- 
washing waters, 1447 
Richmond, Ky.; water supply, 


drought and, 296 
Richmond, Va.; ammonia-chlorine 
treatment, 1829 
Riverside, Cal.; new well supply, 156 
Road; see Tar 
Rock Island Dam; see Washington 
Electric Co. 
Rockport, Mass.; supply, 
drought and, 902 
Ruhr, Ger.; mine waters, pH and, 
1179 
Ruhrverband; and its activities, 1822 
Run-off ; 1174 


forecasting, 1043 
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formulas, 1044 tien 


rainfall and, 297, 1305, 1813 
snow cover and, 1043 
Rye, N. Y.; water supply, 1177 


Sacramento; water supply progress, 


Sacramento River; salt water en- 
croachment, proposed’ control 
works, 145 

Saginaw, Mich.; taste and odor, ac- 
tivated carbon and, 148, 452 
water purification, 1620 

St. David, Ariz.; mottled 
enamel, 311 

St. Louis; consumption, 1806 
purification cost, 1806 
sedimentation basin, of early date, 

894 
water quality, 1806 

St. Louis County Water Co.; water 
treatment, 1817 

Salamander; B. coli and, 310, 1309, 
1310 

Salicyl compounds; see Chlorination, 
taste and odor 

Salinity; see Mineral content 

Salt River Valley Water Users’ Asso- 
ciation; Stewart Mountain Dam, 146 

Sampling; 304 
apparatus; 1819 

or bacteriological samples, 1812 

_ for boiler water, 754 

for gas determinations, 1608 
for bacteriological examination, 
827 


tooth 


see Oxygen dissolved determination 
San Antonia, Tex.; water supply, 458 
San Diego, Cal.; consumption, 767 
cross connections, 1822 
El Capitan Dam, 767 
San Francisco; Fleishhacker swim- 
ming pool, chloramine and, 765 
Hetch Hetchy; aqueduct, welded 


see steel line, construction, 155 


project, progress, 1038 


Joaquin pipeline, construction, 


766 


Sand; classification, 1297 


fineness, evaluation, 1296 
_ subsurface, probable settlement, 
estimating, 445 
see Filter sand; Filtration, rapid 
sand; Voids 
Santa Barbara, Cal.; 
supply, 764 
Scotland; marine fauna, 303 
Scott’s Run, W. Va.; water supply, 
typhoid and, 1183 
Screens; for impounding reservoir 


new water 
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and cost, 887 
see Intake 
Sea gull; see Gull 
Sea water; base, titratable, deter- 
mination, 755 
calcium determination, 1622 
carbon dioxide, free and bound, 
determination, 754, 755 
fluoride determination, 1622 __ 


ang 


iron determination, 755 


oxygen determination, 1028 


sulfite waste detection, 759 
see Aquarium 

Sedimentation; 1027, 1307 
bacteriophage and, 300 ap. 
clay suspensions, rate, 891 a 
period, 1308, 1608, 1817 mele 


Sedimentation basin; 1295 
of early date, 894 
sludge; removal, continuous, ad- 
vantages, 1612 
stabilization, activated carbon 


and, 159 
velocity and, 1608 BOF 
see Coagulation basin A 
Services; charge for, 1315 bat 


copper; 751, 765, 1169, 1829 
corrosion and, protective coat- 
ings and, 1034 
water discoloration and, 1034 
lead; electrolysis, electrical drain- 
age and, 603 
protective coating, natural, 1312 
leakage survey, 462 
ownership, 1312 
see Copper; Lead; Pi 
Settling; see Coagulation; 
mentation 
Sewage treatment and disposal; 158, 
1829 
activated sludge, phenol waste 
treatment and, 1808 


Sedi- 


bacteriology of, 304 
chlorination, 902 


progress, 462 
see Books 
Shannon River; power dam, model 

studies, 1458 
Sheboygan, Wis.; purification plant, 
1039 
Shelbyville, Ky.; water 
drought and, 296 
Shellfish; from polluted water, dis- 
ease and, 1460 
water pollution and, 1822 
Shepparton, Victoria, Australia; 
water purification plant and cost 
data, 1465 
Shrimp; naphthalene and, 1809 
Silica; seasonal variation, 896 


supply, 
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see Boiler scale 
Silicate; pH and, 150 
see Sodium silicate 
Silver; sand, water sterilization and; 
142, 908 
silver content of water and, 142 
sodium chloride and, 142 
temperature and, 142 
solubility, 1313 
water sterilization and; 764, 893, 
1175, 1178, 1313, 1819 
advantages, 1179 
theory, 1041 


bor 


treated water, bactericidal prop- 
erties; 1175 
boiling and, 1313 
see Katadyn; Metals; Oligodynamic 
Silver nitrate; oligodynamic action, 
142, 1179, 1313 
Singapore; Gunong Pulai reservoir, 
construction, 889 
water supply extensions, 458 
Snow survey; procedure, 1043 
Soap; hard water loss, 1612, 1613 
softening and, saving and, 1805 
Soda ash; see Acidity; Calcium car- 
bonate; Corrosiveness; Hydrogen- 
ion concentration; Softening 
Sodium aluminate; see Boiler feed 
water treatment; Coagulation; 
Color; Paper; Railroad 
Sodium bisulfite; see Dechlorination 
Sodium chlorate; see Water weeds 
Sodium chloride; see Brine; Silver 
Sodium hypochlorite; corrosiveness 
to various metals, 596 
preparation, 1610 
see Chlorination; 
Swimming pool 
Sodium peroxide; water sterilization 
and, 761 
— phosphate; tri-, manufacture, 
1 


Hypochlorite; 


see Boiler; Phosphate 
Sodium silicate; see Carbon dioxide 
removal; Corrosiveness; Reservoir 
Sodium sulfite; see Oxygen removal 
Sodium thiosulfate; as acidimetic 
standard, 1042 
see Dechlorination 
Soerabaya, Java; water supply, 1170 
Softening; 152, 456, 1027, 1806, 1807 
advantages, 456, 459 
barium aluminate and, 1035, 
base exchange and; 463, 757, 758, 
-- 1031, 1295, 1318, 1469, 1824, 1828 
greensand and zeolites, bibliog- 
raphy, 1810 
hot waterand, 1036 


ABSTRACTS 


Soil; bacteria and; anaerobic lactose 


materials; 
1456 
preparation, 764, 1295 
properties of various, 1036 
plants; cost, 1456 
new, 750, 1456 
regeneration; apparatus, 1037 
automatic, 1036 
continuous, 1036 
double, 1036 
salt consumption, 1456, 1613 
of salt water, 1036 
silicate in treated water, 1034 
zero hardness and? 1034 
basins, sludge and; removal, con- 
tinuous, advantages, 308 
stabilization, activated carbon 
and, 1455 
calcium sulfate, sodium carbonate 
and, 1471 
carbon, activated, addition and, 
1456 
completeness, determination, 
ultramicroscope and, 1470 
compound for, 1036 
cost, 156, 460, 1816 
employment, increase and, 1307 
Haines apparatus, 1035 
lime; 141, 293, 294, 1817 
-baryta, 141 
filter sand incrustation and, 294 
quick vs. hydrated, 600 
sludge, use as fertilizer, 294 
-soda; 143, 1469 
clarifier and, 600 


exchange 


capacity, 


cost, 143, 1468 wets 
plants; 600, 601 wae 
new, 452 ied. 


-zeolite, 1036 
magnesium sulfate, sodium carbon- 
ate and hydroxide and, 1471 
municipal, residual hardness, prac- 
tice, 600, 601, 1468, 1817 
plants; cost, 156, 1816 
municipal, number 
States, 1613, 1816 
new, 306, 1816 
projects, study of, 1816 
savings and, 156 
see Boiler; Cooling; Railroad; Soap 


in United 


fermenting, 1180 

methyl red +, 
nificance, 1315 

B. aerogenes and, 1174 

corrosion survey, Shepard re- 
sistivity rods and, 1617 

corrosiveness, determination, 1300 

drifting of, in Western Canada, 749 

solidification, chemical, 457 


sanitary sig- 
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see Dam; Geophysical exploration 
Solids; constituents, sum of, agree- 
ment and, 1455 
determination; 1455 
conductivity and, 758 


freezing point and, 758 

Somerville, N. J.; filtration, early, 
1176 

South Dakota; stream flow, drought 
and, 297 

South Pittsburgh Water Co.; soft- 
ening, 601 / 

South West Africa; hydrological fea- 
tures, 1174 


water supplies, 1174 
Southern New England Ice Co.; pol- 
lution case, 1461 
Southern Pacific Railroad; zeolite 
treatment, 1801 
Spencer, Ia.; fire, water supply and, 
1316 
Spillway; siphon, water measurement 
an 
see Dam 
Spirophylla; pH and, 1806 
see Bacteria, iron 
Spokane, Wash.; new water tower, 


Spree River; bacteriophage and, 300, 
1825 
phenol-destroying bacteria and, 
1181 
Spring; B. coli and, salamanders and, 
310 


pollution; farm fertilizer and, en- 
teritis and, 1310 
hazards and, 301 | 
protection and, 1182 

typhoid and, 1172, 1807 

as water supply, construction and, 
41827 


gee Water, ground 
Springfield, Ill.; water purification, 
294 


well supply, 1615 
Springfield, Mass. ; water supply, 1171 
Stanford University; earth dam, slop- 
ing cutoff wall and, 147 
Staphylococcus; metallic radiations 
and, 1456 
Staunton, Va.; water supply and 
treatment, consumption, metering, 
1829 
Steam; iron corrosion and, 1470 
Steel corrosion; coatings, protective, 
and, 1811 
copper addition and, 890, 1815 
protection; 602 
red lead and, 1815 
in sea water, 1809 POTS 
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rust removal, 1809 
steam and, 591 
see Boiler; Corrosion; Corrosive- 
ness; Iron corrosion; Pipe 
Sterilization; 1027 
cerium preparations and, 1469 
Chlorox and, 1180 
history, 1316 
by H-ion concentration alteration 
with alkali, 1812 
metal circuits and, 1175 
see Arsenic; Bacteria; Bacterium 
coli; Chlorination; Copper; Dis- 
infection; Iodine; Iron; Katadyn; 
Lead; Lime treatment; Mag- 
nesium; Manganese hydroxide; 
Metal; Nickel; Oligodynamic; 
Ozone; Silver; Sodium peroxide; 
Tin; Ultra-violet; Zinc; Zine hy- 
droxide 
Stewart Mountain Dam; see Salt 
River Valley Water Users’ Asso- 
ciation 
en Eng.; Goyt Valley supply, 


Stonehaven, Scotland; infiltration 
beds, 751 
Storage; B. coli-B. aerogenes ratio 
and, 1174 
on distribution system, location 
and, 1829 


elevated, advantages and economy 
of, 1611 
purification and, 463, 897, 1176, 
1308, 1312 
taste and, 308 
Reservoir; Tank 
Stream; acid, liming and, mechanical 
devices and, 599 
chlorination, 463, 1450 
10- and 30-day composites for 
analysis, 1830 
see Pollution 
Stream flow; curves and, calculation, 
1457 
drought and, 296, 297, 298 
predicting, 896, 1305 
tributaries and, complete mixing 
and, distance and, 599 
Stream gaging; cost, 1621 
importance, 888, 1621 eae 
New England and, 902 | 
Streptococci; enumeration, 463 
fecal, in water, 304 
Stuttgart, Ger.; Park Lakes, bio- 
logical investigation, 1449 
superchlorination and activated 
carbon dechlorination, 1449 
Sugar; water, quality requirements, 
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Sulfate; barium aluminate 
and, 1299 
ma filtration through, and, 
51 
see Water, ground 
Sulfate determination; colorimetric, 
preparation of permanent stand- 
ards, 1470 
gravimetric; as 
1620 
benzidine and, 752 
turbidimetric, in boiler water, 1446 
volumetric; benzidine and, 592, 752 
iodometric, chromate, 1807 
Sulfide determination; 1801 
Sulfite; pollution of sea water with, 
oxygen balance and, 759 
Sulfur dioxide; see Dechlorination 
Sulfuric acid; removal with bleaching 
clay, 1802 
see Coagulation 
Surbiton, Eng.; water works, 1454 
Suspended matter; estimation, filter 
plate method, 1471 
see Turbidity 
Sweden; limnological map, 302 
water supplies, 899 
Swift River; see Boston 
Swimming pool; algae, chloramine, 


barium sulfate, 


copper sulfate and hypochlorite 


and, 1610 
chlorination; 602, 762, 1451 a 
ammonia and, 143, 765 
ot residual and; 1451 
Sox eye irritation, ammonia and, 
766 
loss, soda in cleaning pow- 
ders and, 762 
coagulation, alum and soda ash, 
602, 761 
construction, 1318 
cost, 1319 
filtration; 602, 1451 
pressure, 761, 1310 
Katadyn sterilization and, 158 
operation, 1318 
recirculation period, 602, 761, 1451 
_ water; aération, 762, 1451 


purification, 1312 has 
safeguarding, 759 
temperature, 762, 1451 


see Bathing beach 
Sydney, N. 8. W.; Nepean Dam to 
be completed, 905 
red water, main coating and, 1040 
mY copper sulfate and, 1177, 
11 


taste and odor and, 11838, 1302 


Tacoma, Wash.; Hood Street station, 
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Tacubaya, Mexico; chlorination, 757 
Tampa, Fla.; chloramine treatment 
1816 ‘ 
coagulation basins, copper sulfate 
and, 1816 
corrosion, lime treatment and, 1816 
Tang extract, peptized; water treat- 
ment and, 1821 
Tank; aftergrowths and gull con- 
tamination, chloramine and, 1816 
coatings, 1825 
elevated; 1169 


distribution system operation 
and, 301 

radial-cone bottom, 301, 749, 
1306 

steel; enclosed in masonry, and 
cost, 886 


new, 1456, 1815 
paints, taste and odor tests, 450 
steel; coating, 768 
cost, 768 
developments, 1306 
painting, aluminum and, primer 
tests, 1302 
welded, 898 
Tar; road, fish and, 1809 pe? 
Taste and odor; 1171, 1806 
aération and, 149, 1469, 1620 
carbon, activated, and; 1180, 1307, 
1620 
filtration and, 768, 1469, 1612 
powdered, addition; 148, 152, 
159, 298, 452, 1468, 1469 
application, point of, 1455 
cost, 1456, 1613 
dosage, 148, 152, 1456, 1613 
plants, number using, 1613 
causes, 1816 
chlorination and; ammonia and, 
298, 1620, 1816 
pre-, 152 
_super-, 1620 
“day, bleaching, addition; cost, 
1612 
dosage, 1611 
coagulation and, 1469 Latina 
determination, 1806 
drought and, 296, 297, 298 
earthy, ozone treatment and, 463, 
1175 
filtration and, 1469 
hydrogen peroxide and, 1469 


hydrogen sulfide, carbon addition 


and, 1455 
importance, 1043 
industrial wastes and, 1307 
iron and, 306 
lime, excess and, 298 
microérganisms and; 296, 760, 896, 
1183, 1301, 1316, 1468 
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Tennessee; mottle 


aeration and, 297 
carbon, activated; addition and; 
297, 1170, 1455 
dosage, 1171, 1464, 1612 
in reservoir, 1804 
filtration and, 297 
chlorination; ammonia and, 297, 
1302 
protozoa and, 310 1 
permanganate and, 152, 298, 1469 
removal, 1609 
storage and, 308 
treatment and, 1299 
use of unsafe supplies because of, 
1183 
see Chlorination, taste and odor; 
Odor 
Teeth, mottled enamel; bibliography, 
311 
distribution in United States, 1820 
fluorine and, 311, 1318 
Teheran, Persia; water supply, 1613 
Temiscouta Dam; 1616 
Temperature; recorder, 1452 
records, value, 897 
see Bacterium typhosum; Silver 
tooth enamel, 
1820 
Terre Haute; fire hose coupling stand- 
ardization, cost, 905 
Texas; rainfall and runoff, 1813 
underground water resources, 1823 
Texas and Pacific Railroad; well leak- 
age, grouting and, 
Textile industry, water and; quality 
requirements, 1469 
purification and, 1031 
troubles due to, 1028 
Thomasville, Ga.; water softening, 


Tin; water sterilization and, 1819 
‘Toledo, O.; algae, tastes and short 
filter runs, carbon. and, 1170 
sewage treatment, 1310 
_ 0-Tolidin; see Chlorine, free, deter- 
mination 
p-Toluenesulfonchloramide; B. coli 
and, 1449 
Topeka, Kans.; water works, annual 
report, 1932, 1467 : 
Treatment; 456, 757 ty W 
progress and, 144,1312 
requirements, 1820 tdgyoth 
see Barium; Chlorination; Filtra- 
tion; Iron removal; Purification; 
Softening; Sterilization; etc. 
Tree; willow and poplar, chlorination 
taste and, 759 


Trichlorophenol; charcoal, adsorp- 
tion by, 899 : 
see Chlorination, taste and odor | 

Trout; coal tar compounds and, 1809 
copper sulfate and, 160 
water characteristics and, 1811 

Troy Coke Co.; phenol recovery and 
cost, 1813 

Tulsa, Okla.; fish culture, 1319 

Tunis; Roman, water supply, 1455 

Tunnel; construction; 889 

equipment; 154, 445 a 


@iir-compression, 446 
mucking and hauling, 447 
ventilation, 446 
for water handling, 446 
in gravel, 447 in 
in soft ground, 154 
earthquake and, 160 
lining, concrete; 1174 
hand placing, 447 jolt 
plant, 447 isis 


timbering, fire and, 448 
water-proofing, integral, creosote 
and, 447 
new, 302, 1038 
sites, electrical exploration, 157 
Turbidit ; algae and, 1610 a4 
see Filtration, rapid sand; Sus- ~~ 
pended matter 
Turbine, steam; blades, deposits, 143, 
1034 
Typhoid; animals and, 1172 wD 
California, 1309 
carriers, data, 1310 
epidemics; London, 
and (para), 463 
Montreal, milk and, 310 
in United States, 1920-9, 1172 
water-borne; carrier on water- 
shed and, Ecclefechan, 1303 


Eng., milk 


filters; shut down and, 
Butler, Pa., 1172 
ford slow sand, excessive 
scraping and, 1172 
flooding of works and, Al- 
tyé bany, N. Y., 901, 1172 
failure and, Philadel- 
phia, 1172 
springs and, 1172, 1807 
water supply discontinuance 


for non-payment and, 1807 
wells and, Lynchburg, Va., 
1172 


Illinois, 306, 307, 308 
Kentucky, drought and, 296 
New Jersey, 305 

Pennsylvania; 1807 
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drought and, 307 
statistics, 1828 
United States, 1920-9, 1172 
vaccination and, 308 
vessels, water and ice supplies, 
control and, 1179 
water supply and; 1183 
ground and, 301 
West Virginia, drought and, 298 
Wisconsin, 1311 
see Disease 


Ultramicroscope; water examination 
and, 1470 
Ultra-violet ray, bactericidal action; 
mechanism of, 1448 
wave length and, 1296 
Unemployment; relief, public works 
and, 1820 
Union Electric Light and Power Co.; 
Osage River development, 147 
United States Bureau of Reclama- 
tion; Hoover Dam; construction 
equipment, 154 
unit prices, 144 
United States Naval Academy, 
Annapolis, Md.; water supply, 1823 
Uranium; see Radium 
Uroglena; copper sulfate and, 1183 
taste and odor and, 1183, 1302 
Utah; run-off, forecasting, 1043 
water resources and rights, 295 
Utility; see Books 
Utrecht, Holland; Eternit pipe, water 
quality and, 1824 


Valparaiso, Ind.; purification plant, 
modernization, 1456 
Valve; evolution of, 1316 
operation; distant, 1031 
100 feet below ground surface 
and, 1039 
Venturi meter; 889 
Vessel, navigating; water and ice 
supplies, control, typhoid reduction 
and, 1179 
Vibrio cholerae; in water, storage 
and, 1312 
Virginia; drought of 1930 and, 298 
geology, 1830 
— waters, chemical character 
of, 
Water and Sewage Works Associa- 
tion, 4th conference, 1829 
water supplies; analyses, 1830 
and resources, bibliography, 1830 
wells, drilled, 1830 
Voges-Proskauer test; see Bacteria, 
colon group 
Voids; in porous material, measuring, 
591 
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Walton, Ky.; new water supply sy 
tem, 1169 

Ware River; see Boston 

Warren, Ohio; taste, preammonia- 
tion and, 298 

Wash house; public, 457 

Washington, D. C.; Marine Barracks 
disease outbreak, ice and, 1180’ 

Washington Electric Co.; Rock 
Island Dam, cofferdam construc- 
tion, 451 

Washington State; water resources 
and rights, 294 

Washington Suburban Sanitary Dis- 
trict; activated carbon treatment, 
159 

Waste survey; consumption reduction 
and, 159 
importance, 1318 
methods, 1318 

Water; ionization constant, 591 
use, most important, Supreme Court 

and, 1176 

Water analysis; 1827 
boiler, methods, 758 
chemical, interpretation, 1042 
methods, standard, Germany and, 


mineral, results; calculation; 150, 
1300 


graphical, 755 
expression; 1042, 1808 
graphical, 1040, 1173, 1179 
reporting of, 1034 
samples, preservation, 455 
systematic, value of, 1468 
ultramicroscopic examination and, 
1470 
see Bacteriological examination; 
Books; Sampling; Water quality 
Water cost; 459 
Boston Metropolitan District, 1315 
Erie, Pa., 461, 462, 1467 
Havre, Mont., 450 
Lewiston, Idaho, 887 
Topeka, Kans., 1467 
wale gratuitous; Erie, Pa., 461, 462, 
146 


Peru, Ind., 1817 
Water, ground; channels, artificial, 
or kanats, 1613 
drought and, 297, 298 
flow problems, solving, 1040 


impounding, ‘“‘Grundschewelle” 
method, 1174 

locating, geophysical methods, 
1305 


mineral content and, 159 
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pollution; disease outbreaks and, 
1313 


prevalence, 301, 1314 rae 
recession and, 309 #- 
salt water pollution, 1823 ak 
sulfates and, 1 
temperature variations,  signifi- 
cance, 897 
see infiltration gallery; Spring; 
Well 
Water measurement; devices, accu- 
racy, 145 


methods, 888 
see Flow; Flume; Meter; Orifice; 
Pitot Tube; Spillway; Venturi; 


Weir 
mineral; Rhineland, Ger., 
and, 1468 
Water quality; animal parasites and, 
894 
bacteria; anaerobic lactose-fer- 
menting, 1180 
count; limit and, 890, 1826, 1827 
significance, 304, 753 
gas-forming, limit, Cuba and, 895 
B. aerogenes, significance, 152, 900, 
1174 
B. coli; -B. aerogenes ratio, sig- 
nificance, 1174 
lactose +, indol + index and, 
1314 
limit and, 890, 1826, 1827 
methyl red + organisms from 
soil, significance, 1315 
significance, 753, 900, 1299 
B. pyocyaneus and, 1823 


determination, Polytoma_  uvella 
test, 751 
health and, 1826 
ideal, 1043 aide 


impurities and, 152 

- mineral content; cancer and, 1041 
health and, 452 

requirements; 1468 


various industries, 1469 
standards, 1043 
and, 1818 niW 


see Pollution 
Water rights; appropriation of water 
and, 1817 
interstate streams and, 1175 
riparian, 1302, 1817 had 
in western states, 294 — 
Water supply; additions, considera- 
tions, 1824 
“aerial condenser” and, 1312 
cemeteries and, 901 
control, state, 306, 307 


transportation by rail and, 296, 
297 


dual, 896 in 


earthquake, damage and, 450 
education re, 1182 
failure, damage actions and, 1818 
geology and, 1830 
requirements, 895 
selection, 1826 
sources; data, 1307, 1311, 1825 
pure vs. purification, 896 
see Purification; Treatment; Ty- 
phoid; Water works; Well; etc. 
Water unaccounted for; Staunton, 
Va., 1829 
Topeka, Kans., 1467 
Water weeds; control, 1305 
sodium chlorate and, 1042 
Water works; earthquake and, 1318 


and electric plant, combined, econ- _ 


omy and, 460 

employees; injury, compensation 
and, 1462 
negligence, liability and, 1462 
pensions and, 895 
typhoid carriers, examination — 


and, 1609 rw lover 
exhibits, 151, 601 Gat 
fish culture and, 1319 ts 


floods and major disasters and, 1318 
health officer and, 159 
injury; inflicted by employees, li- 
ability and, 1302, 1462 
to trespassers, liability and, 1303 
new, 1312 
obligation to supply water, 1302 
ownership; data, 459, 1311 
rivate vs. publie, 460 
relief projects, 1182 
state institutions and, operation, — 
1828 
see Distribution system; Reservoir; 
Services; Water supply; Well; etc. 
erosion, overgrazing and, 
161 
forestation, 293, 903, 1450 
protection, 896, 903, 1449, 1826 
purchase and, 903 


typhoid carrier, epidemic and, 1304 <a 


see Reservoir, impounding 
Waynesville; pollution case, 1461 
Webster, Mass.; concrete reservoir, 
costs, 1173 
Weir; measuring, 888 
Welding; 595 
arc-; 898 
electrode; covered, 595 
flux-coated, 595 
nitrogen contamination 
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oxy-acetylene, 898 turbine and; 1463 


practice, 1309 vertical, 1039 3] 
see Boiler; Pipe, steel fim contamination from cegg- 
Well; 1310 pools, 1802 Zeo 
artesian, flow, reducing, 1461 sampling apparatus for, 1608, 1812 kc 
blowing, 152 1819 


Line 


color and, 1169 
_ construction; 1822, 1823, 1827, 1829 
casing, stovepipe, 1615 
collecting main and, 756 
development in 
lunger and, 1043 
drilling; crooked bores, causes, 
«surveying and straightening, 
Cit 1614 
mm mud scow method, 1615 
grouting, chemical, 756 
screens, open-bottom, 
and plugging, 1615 
corrosion and, 753 
drainage, 1614 
drawdown; determining, 309 
discharge and, relationship, 309 
drillers, licensing of, 1306 
dug, protection and, 1182 
flowing, 1041 
gravel wall, new, 764, 1039, 1613, 
1805 
ground water level, measuring, 153 
hydraulics of, 1044 
incrusted, acid treatment, 309 
influence, radius of, formula, 1622 
iron sulfide, deposition i in, bacteria 
and, 312 
new; 151, 156, 601, 767, 1039, 1463, 
1615 
financing of by contractor, 450 
pollution; 1318 


‘sand, surge 


setting 


screens, pulling of, 152 
seepage basins and, 753 
sterilization, hypochlorite 
1805 
supplies, control, 1614 
water level, measuring, 750 
yield; formula, 1622 
increasing, “shooting” and, 150, 
52 
testing, 153, 156, 309 
Wellsburg; filtration and softening, 


and, 


Wenatchee, 
765, 887 
West Chesire Water Co.; new soften- 

ing plant, 750 
West Hartford; pollution case, 1461 
West Virginia; drought of 1930; ty- 
phoid and, 298 
water supplies and, 297 
pollution control, 159 
Water Purification Conference, 7th, 
1827 
Springs, IIl.; softening plant, 
52 


Wash.; new reservoir, 


Wetumpka, Ala.; filter plant exten- 
sion, 1818 

Wheaton, Minn.; supply, 
salinity, 451 

White River; flood, 1927, flow over 
railway embankment, calculating, 


water 


B. aerogenes, significance, 900 
B. coli, sanitary survey and, 900 


Wichita Falls, Tex.; employee in- 
- garbage dump and, 1181 


jured while using disinfectant, 
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hazards, 301 court decision, 1459 
: _ leakage from upper strata, ce- Wimbledon, Eng.; swimming pool, 
ment grouting and, 299 761 
oe _ pit containing fecal matternear- Winchester, Va.; sewage treatment, 
b and, 1459 1829 
shallow wells, disease outbreaks Windsor, N. C.: mottled ‘tooth 
and, 1314 


enamel, 1820 
Winnetka, 
1801 


typhoid and, 1172 


wastes, industrial, and, 1181 mechanical agitation, 


submerged; 1453 rine treatment and, 759 
efficiency, 1454 Wisconsin; Bureau of Sanitary Engi- 

cos tia 

4 4 and, 299 water and sewerage systems, 1311 

a Veg new type, 153 well drillers, licensing of, 1306 

oe drive, electric, submersible motor Wyoming; w ater resources and rights, 
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Yorkton, Sask.; new water supply, 
311 


Zeolite; cataphoretic ve- 


loc} ity, 76 
see ening 
Zine; corrosion, in water, 753 


detection, 1818 


determination, colorimetric, oxine 
and, 145 
in water, health and, 1818 
water sterilization and, 142, 1819 
Zinc hydroxide; water sterilization 
and, 893 


Zirconium alloys; corrosion resist- 
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